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PREVACS. 


many ef those forms of analysis that have given such popularity to my 
Mental Arithmetic. Is is this combination that gives the work its name, 
The Union Arithmene ; and this union will be found to be act a mere 


this work, to which we desire to call attention. 
lst. Many new definitions, as of Fraction, Least Common Multiple, 


Percentage, Ratio, etc. 
3d. New and concise method of explaining Greatest Common Divisor. 


and a method of Least Common Multiple not usually given. 
Sd. The two distinct methods of the development of Fractions, the 


&.»0 important, will present themselves upon a careful examination. 

It should be stated that this work was first published in 1863, and that 
some of the definitions and processes which were then new have aince 
been introduced into other works. The present edition is thoroughly 
revised, and bronght up to the very latest methods of business calcula- 


tions, 
Thanking my friends for the cordial reception given to my previous 


I send forth this new volume, with the earnest desire that it may 
their approbation, and aid in tbe development and diffusion of 
a deeper interest in the beautiful science of numbers—e science which 
practically lies at the foundation of all science and all thought, and one 


which is doing eo much to promote the cause of popular education. 
EDWARD BROOKS, 


Drava NORMAL Bonmoor, 
- May 10, 1877. 


NOTE TO TEACHERS. 


The attention of teachers is respectfully invited to the arrange. 
ment of the present edition of this work for SUPPLEMENTARY Ex- 
AMPLES. This is a new feature in arithmetic, and one that will, I 
doubt not, meet the approval of intelligent teachers. 

These supplementary examples can be used as the best interests 


of the pupils require. They will be especially valuable in furnish- 
ing new matter for review, or in the final review of the work. 
Classes whose time for the study of arithmetic is somewhat limited 
may omit them and still have a complete and comprehensive course 
in this branch. 

A few other changes have been made in the present edition, ren- 
dered necessary by recent changes in several lines of business. The 
bringing of Insurance earlier in the course, and the placing of Parti- 
tive Proportion, Conjoined Proportion, and Medial Proportion later 


in the work under the head of Supplement, is regarded a8 an im- 
The present edition thus represents the latest and 
most approved methods of business calculation, as well as the most 
advanced arithmetical thought of the day. 


provement. 


EDWARD BROOKS, 


PHILADELPHIA, June 20, 1888. 


THE 


NORMAL 
ARITHMETIC 


UNION 


SECTION I. 


ARITHMETICAL LANGUAGE. 


I. Arithmetic is the science of numbers and tbe art ol 
computing with them. 


2. A Unit is a single thing or one. A thing is a concrete 
unit, one is an abstract unit. 


8. A Number is a unit or a collection of units. Numbers 
are concrete and abstract. 


4. A Concrete Number is one in whicb the kind of unit 
is named; as, two yards, five books. 


J. An Abstract Number is one in which tbe kind of unit 
ia not named; as, two, four, ete. 


G. Similar Numbers are those in which the units are 
alike; as, two boys and four boys. 

7. Dissimilar Numbers are tbose in which tbe units are 
unlike; as, two boys and four book». 


S. A Problem is a question requiring some unknown 
result from that which is known. 


9. A Solution of a problem is a process of obtaining the 
required result. 


10. A Rule ia a statement of the method ot NN 
problem. 


( 9) 


10 NORMAL UNION ARITHMBTIC. 


II. Mental Arithmetic treats of performing arithmetical 
operations witbout the aid of written characters. 


12. Written Arithmetic treats of performing arithmeti- 
cal operations with written characters. 


Written. The former is called Numeration and the latter 


is called Notation. 


Norz.—A number is really the Aow 
collection; but the definition given, which 
almpler and sufficiently sccurate. 


NUMERATION. 


15. Numeration is the method of naming numbers, and 
of reading them when expressed by characters. It is the 
oral expression of numbers. 


of the collection instead of the 
a modification of Euclid's, is 


16. Since it would require too many words to give each 
number a separate name, numbers are named according to 
the following simple principle: 


Principle.— We name a few of the first numbers, and 
then form groups or collections, name these groups, and use 


(he names of the first numbers lo number these groups. 


17. A single thing is named one: one and one more are 
named two; two and one more, three; three and one more, 
four ; and thas we obtain the simple names, 

One, two, three, four, five, siz, seven, eight, nine, ten. 
18. Now, regarding the collection ten as a single thing, we 


might count one and ten, two and ten, three and ten, etc., us 
far as ten and ten, which we would call two tens. By this 


principle were obtained the following numbers: 

Eleven, twelve, thirteen, fourteen, fifteen, sixteen, seven- 
teen, eighteen, nineteen, twenty. 

19. Proceeding in the same way, we would have two tena 
and one, two tens and (wo, two tens and three, etc. By thie 
drinciple were obtained the following numbers: 
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20. Continuing in che same manner, we would have three. 
tens, four-tens, five-tens, etc. By this principle were de 
rived the following ordinary names: 


Thirty, forty, fifty, stxty, seventy, eighty, ninety 
21. A group of ten tens is called a hundred; a group of 
len hundreds, a thousand; the next group receiving a new 
name consists of a thousand thousands, called a million ; the 
next group of a thousand millions, called a billion, etc. 


22. After a thousand, the two intermediate groups be- 
tween those having a distinct name, are numbered by (ens 


and hundreds, as ten thousand and hundred thousand. 


Norzs.—1. The above shows the principle by which the numbers were 
named. The names, however, were not derived from the particular 


in the Saxon language. 
, or Gothic ainiif (ain, one, ae 


28. Notation is the method of writing numbers. Num- 


bers may be written in three ways: 


lst. By words, or common language. 
2d. By figures, called the Arabic Method. 


3d. By letters, called the Roman Method. 


Nors.—The method by words is that of ordinary written language and 
osede no explanation. 
ARABIC NOTATION. 


24. The Arabic System of Notation is the method of 
expressing numbers by characters called figures. 


2%. In this system numbers are expressed according to 
the following principle: 


Principle. — We employ characters to represent the first 
nine numbers, and (hen use these characters to number the 


groups, the group numbered being indicated by the posue 
of the character 
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26. Figures.—Figures are characters used in expressing 
numbers. There are ten figures ased, as follows: 


FIGURES, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 


0 VALU za. } one. two, three, four, five, aix, seven, eight, DING, cuber or sere. 


27. By the combination of these figures all numbers may 
be expressed ; hence they are appropriately called the alpha- 
bet of arithmetic. 


28. Combination.—These figures are combined accord- 
ing to the following principle: 


l. A figure standing alone, or in the first place at the 
right of other figures, expresses UNITS or ONES. 

3. A figure standing in the second place, counting from 
the right, expresses TENS; in (he third place, HUNDREDS; in 
the fourth place, THOUSANDS, etc.; thus, 


10 is 1 ten, or ten. 100 is 1 hundred. 
20 '* 2 tena, or twenty. 200 “ 2 hundred. 
30 “ 3 tens, or thirty. 300 “ 3 hundred. 
40 “ 4 tens, or forty. 400 “ 4 hundred, 


50 “ b tens, or fifty. 1000 “ 1 thousand. 
60 “ 6 vena, or sixty. 2000 “ 2 thousand. 
90 “ 9 tens, or ninety. 4000 “ 4 thousand. 


29. The name of each of the first twenty-one places is 
represented by the following 


NUMERATION TABLE. 
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80. Periods.—For convenience in writing and reading 
aumbers, the figures are arranged in periods of three places 
each, as shown in the table. The first three places consti- 
tute the first, or units pertod ; the second three places coa- 
stitute the second, or thousands period, etc. 


1. Required the names of the following places: 

First; third; second; sixth; fourth; eighth; tenth; ninth; 
tweifth ; fifth; scventb ; eleventh; thirteenth; seventeenth; four- 
teenth ; sixteenth ; eighteenth ; fifteenth; nineteenth ; twenty-first ; 
twentieth. 
9, Required the places of the foilowing: 

Tens ; hundreds ; thousands; millions; ten-thousands ; hundred 
thousands ; ten-millions; billions; hbundred-millions ; hundred-bil- 
lions; units; ten-billions ; trillions; quadrillions ; hundred quintil- 
lions; ten-trillions; ten-quintillions; hundred -quadrillions; quin- 
tillion$; humdred-trillions ; ten-quadrillions. 


8. Required the names of the following periods: 


1. First. 8. Second. 5. Fourth. 
2. Third. 4. Fifth. 6. Seventh. 


4. Required the period and place of the following: 


Thousands; millions; ten-thousands ; hundred-millions ; billions ; 
hundred-trillions ; trillions; ten-trillions; quadrillions; ten-quad- 
rillions ; handred-trillions ; quintillions ; hundred-quintillions ; hun- 
dred · thousands: ten-millions. 


31. The combination of figures to express a number forma 
a numerical expression. Thus, 25 is a numerical expression 
whicb denotes the same as the common word twenty-five. 


32. The different figures of a numerical expression are 


called terms. Terms are also used to indicate the numbers 


represented by the figurer 


NoTzE.— The use of the word term, to indicate both the gures and the 


numbers represented by them, enables us to avoid the error of using the 
word figure for the word number, 


EXERCISES IN NUMERATION. 
38. The pupils are now prepared to learn to read numbers 


when expressed by figures. From the preceding explana 
tions we have the following rule for numeration: 


Rule.—I. Begin at the right hand, and separate the nu- 


merical expression into periods of three figures each. 
II. Then begin at the left hand and read each period in 


successton, giving the name of each period except the last. 
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Nors.—Tbhe name of the last period is usually omitted, because «t fs 
understood. 


1. What number is expressed by 63254787 


ing the numerical expression OPERATION. 
inni , 6,325,478 


Read the following numerical expressions: 


468217 | 18. 80305072 
654879 | 19. 65073058 
803006 | 20. 484378513 
1234567 | 21. 193456189 
8078660 | 22. 854327031 
8507032 28. 80735468579 
54372568 | 24. 20650708462067 
87072135 | 26. 198658013285618521 


EXERCISES IN NOTATION. 


34. Having learned to read numerical expressions, we are 


now prepared to write them. From tbe principles which 
have been explained, we derive tbe following rule: 


Rule.—L Begin at the left and write the hundreds, tena, 
and units of each period in their proper order. 
II. When there are vacant places, fill them with ciphers. 


1. Express in figures the number four thousand three 
hundred and four. 


SoLutTion.— We write the 4 thousands in the 4th 
place, 3 hundreds in the 3d place, a cipher in the 2d 
place, there being no tens, and 4 units in the Ist 
place, and we bave 4304. 


Express tbe following numbers in figures: 


3. One hundred and six. 8. Three hundred and fifty. 
3, (ne hundred and ten. seven. 


4. «wo bundred and forty. 9. Four hundred and twenty. 
5. Two hundred and sixty-five. | eight. 
6, Two hundred and nine. 10. Seven hundred and eighty- 


. Three hundred and twelve. four. 


OPERATION. 
4,304 
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11 Nine hundred and thirty.| N. Eight million two thousand 
seven and sixty-seven. 
38. Five million two hundred 
and ninety-six thousand. 
13. Four thousand and seven. 29. Seventy million, one thous- 


14, Five thousand two hundred | and and forty-five. 
30. One million, two hundred 


12. Eight hundred and ninety- 
wine. 


$3. Fifteen million, four hun- 


18. Three hundred and eight|dred and eight thousand, and 
thousand three hundred and eight. | eighty-four. 


19. Six hundred and fourthous-| 33. Twenty-eight million, five 


41. Seven hundred and seven | eight. 


thousand seven hundred and 35. Two hundred million, forty. 
seven. nine hundred and twenty eight. 


99, One million. 26. Six billion, seven hundred 
498. Two million and six. 


35. Orders.—Since we may have 2 (ens, 3 Lens, etc., 2 
hundreds, 3 hundreds, etc., the same as 2 apples, 8 apples, 


2 books, 8 books, etc., these different groups may be regarded 
as units of different orders; thus, 


Unite of the lst order. 
Units of the 3d order. 
Units of the 3d order. 
Unite of the 4th order. 
Unita of the Sth order. 


ew. 
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86. From this it is seen that ten units of a lower order 
make one unit of thenext bigher order; the system of notatiop 


ia therefore called the Decimal System, from the Latin, 
decem., ten. 


WRITTEN EXERCISES. 


1. Write and read two unita of thousands? In 6 thousands? Is 
the second order, and four of the 60 tens? In 3 millions? 


first | 9. What is the result of chang- 


2. Write and read four units of ing a figure one place to the left 
the third order, and six of the Two places? Three places? 


second. 10. What is the result of chang- 


3. Write and read nine unita of ing a figure one place to the right! 
the third order, and three of the Two places? 


Gret. 


11. What is the result of plac- 


4. Write and read three units ing one naught to the right of one 


of the fifth order, aix of the third, | or more figures? Two naughtt 


and seven of the first. Three naughts? 
5. Write and read five units of; 12, What place is occupied by 


the sixth order, four of the third, | tens figure? Hundreds figure? 
and eight of the second. Ten-thousands? Millions? Bil- 


6, How many units in one ten !?] lions? 

In 2 tens? In 3tens? In4hun-| 13. What is the denomination 

dreds? of a figure in third place? [n fifth 
7. How many tens in 1 hun.| place? In fourth place? In sev. 

dred? In two hundreds? 8 hun-| enth place? In ninth place? In 

dreds? 2 thousands? sixth place? In eighth placet 

N. How many hundreds in 8 


37. The table which bas been given enables us to read a 
numerical expression consisting of twenty-one figures; the 
periods which follow them in order are as follows: 


Sextillions, Septillions, Octillions, Nonilliona, Decilitons, Undeewlions 
Duodectlions, Tertio-dectllions, (CQuarto-decillions, Quinto-deoslione, 
Sezto-decsllons, Septo-decilliona, Octo-decilitons, Nono-decillione, Vig- 
s'lions. With these, and those already given, we can write and read 
a numerical expression consisting of sixty-six places. 


NoTES.—]. The firet of the nine Arabic characters are called digits, from 
the Latin word digitus, a finger, owing to the fact that the ancients retk- 
oned by counting the fingers. They are also called significant figures, 
because they always indicate a definite number of unite. The character 
0, called sero, cipher, or naught, always indicates au absence of unita. 

3. The Arabic Notation is named from the Arabs, who introduced it tnto 


their conquest of Spain during the lith century. The Arabe 
fram the Hindoos, by whom it was probably invented more 


than 2000 years . 
three theories for the origin of tbe Arabic characters, for 


3. There are 
«ehíob eee Brooks's Philosophy of Av 


ferent places, they are said to have two kinds of values; a 
simple value and a local value. 


39. The Simple Value of a figure is ita value when it 
stands alone or in anits place. The Local Value ofa figare 


s its value when in some other place than units. 


40. The value of a figure is increased tenfold for every 
place it is moved from right to left; and is decreased ten- 
fold for every place it is moved from left to right. This law 
is called the-ecale of the system. 


41. Since the value of terms decreases from left to right 
at a tenfold rate, if we fix the place of unita by a point (.), 
we may extend the decimal scale to the right of unita. 


42. The first place on the right of the point will be one- 
tenth of units or tenths, the second place one-tenth of tenths, 
or hundredths, the third place, thousanaths, etc. 


43. Such terms are called decimals, and the point is called 


the decimal point. The expression 48.37 is read 48 unite, 3 
tenths, and 7 hundredths, or 48 and 37 hundredths. 


44. The Money of the United States is expressed by 
the decimal system. The dollar is the unit, and is indicated 
by the symbol 8. The first place at the right of the decimal 
point is called dimes; the second place, cents, etc. 


46.3759. $135.45 
89.625 | 10. $431.05 
$16.25 |11. $548.475 
$85.35 12. $168.605 
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Write the following: 
1. Fourteen and five tenths. 
4. Eighty-four and twenty-five 

hundredths. 

8. Two hundred and three, and 


5. Sixty dollars and seven centa. 

6. Eighty-seven dollars and 
twenty-five cents. 

7. Four hundred and fifty dol. 
lars, and fifty cents. 


8, Eight hundred and sixty. 


the Engiish Method of Numeration, 


ENGLISH METHOD OF NUMERATION. 


46. The method of numeration by dividing numbers into 
periods of three figures each, is called the French Method. 


47. The English Method uses periods of six figures each, 
calling the first period units, the second millions, the third 
billions, the fourth trillions, ete. 


48. The places in each period are units, tens, hundreds, 
thousands, tens of thousands, hundreds of thousands. The 
method is represented in the following table: 


f EP HE | 
l Bn Bu d 
SERS SASS 8 S2 F 
95885 588 8 83238 8 Eg 
8882 8 2588 28882 28 
zF- 58 £i 2 52 
2 : S888 EQ 38325 É 
o T- O va Ke 82 e. 8 - 
E 8 $ 8 2 SEE 8 
8 = "d "doo a E 
388588 998395 3883 85 3 
meébmBRER Meee Jebres HE 
66666 6, 666666, 6 6 6 6 6 6, 6 6 
4th or 3d 0: 2d or 
Trillions Period.  )Billions Period. Milions Period. 


NoTE.—The French Method is used throughout the United States, 
France, etc., and being much more convenient, is very likely to supersede 


the other method in England. 
EXAMPLES FOR PRACTICE. 


1. Write by the English method, one million; one billion; 
one trillion; one quadrillion. 
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ROMAN NOTATION. 


49. The Roman Method of Notation employs seven let- 
ters of tho Roman alphabet. Thus, I represente one; V, 


five ; X, ten; L, fifty; C, one hundred; D, five hundred ; 
M, one thousand. 


50. To express other numbers these characters are com- 
bined according to the following principles : 
l. Every time a letter is repeated its value is repeated. 

2 When a letter is placed before one of greater value, the 
DIFFERENOE 0f their value ts the number represenled. 
3. When a letter 18 placed after one of a greater value, 
the 8UM of their values is the number represented 
4. A dash placed over an expression increases sts value a 


thousand fold. Thus, VII denotes seven thousand. 
51. These principles are e exhibited i in the following table, 


8 MCLX One thousand one hundred 
Twenty. | MDCCCLXXVI, 1870 [and gaty 


2. The Roman Method is named from the Romans, 
who invented and used it. lt is now only employed to 
denote the chapters and sections of books, pages of preface 
and introduction, and in other places for prominence and 


distinction. 


I. 

u . i 

m. : 

IV. : 

| AN" 

VI . f 

VIII 

x... 

X . ' 

AI . i DCCCC Nine hundred 
XIV i One thousand. 
XV e Two thousand 
XIX ' 

XX 


20 NORMAL UNION ARITHMETIO. 


WRITTEN EXERCISES. 


Express the following numbers by the Roman method: 


l. Twenty-seven. 2. Seventy-seven. 3. Two hundred and one. 
4. Six hundred and fifty-six. 5. One thousand seven hundred and 
seventy-six. 6. Four thousand seven hundred and fifty-seven. 


4. 25007. 8. 206484. 


Read the following numbers: 
1. LXXVII. 2. MXC. 3. MDCCCLXXVI. 4. 


MMMCCCXXXIII. 5. XVDCCXLIV. 6. clxxxviii. 7. 
xlix 8. xcix. 


LUMBERMEN'8 NOTATION. 
53. Lumbermen in marking lumber employ a modifica. 
tion of the Roman Method of Notation. The first four char. 
acters are like the Roman. The others are as follows: 


A A AI AIL X X X XI XUI X 


NN A AYE XK AMM MW 
X NONU XNIE AAI WX 
Xu a 28 29 80 40 50 60 70 


DA DE MEE 
90 100 200 


NoTg.—For a full discussion of Arithmetical Language, see the author's 
Philosophy of Arithmetic. 


INTRODUCTION TO ADDITION. 


SOLUTION.—If there are 7 boye in one class and 6 in another class, t» 
hoth classes there are 7 boys plus 6 boys, which are 13 boys. 


2. In a garden there are 9 apple-trees and 10 pear-trees ; how many 
vrees in the garden? 

3. Anna bought a bonnet for 15 dollars and a cloak for 24 dollars, 
how much did both cost her? 

4. Mary gave 19 apples to one of her schoolmates and 15 to an- 
other; how many did she give to both? 
9. If a boy gave 75 cents for a pair of skates and 25 cents for a ball, 
what did they both coet him? 
6. A lady gave 10 cents for needles, 14 cents for thread, and 15 
cents for muslin; what did she give for all? 
1. A farmer sold some wheat for 15 dollars, some corn for 25 dul- 
lare, and some oats for 30 dollars; what did he receive? 
8. How many are 6 and 21? 9 and 22? 8 and 317 10 und 171 


4and 187 "7and 27? 9 and 287 12 and 117 13 and 117 
9. How many are 6 and 177 8 and 167 9 and 18? 8 und 197 
7 and 121 10 and 2171 12 and 207 14 aad 18? 11 and 21? 

10. How many are 8 and 147 4 and 17? b and 15! 7 and 171 
Gand 16? 8 and 18? 9 and 19? 11 and 21? 10 and 207 

11. Count by 2's from 2 to 20: from 20 to 40; from 10 to 60; from 
1 to 21; from 21 to 41; from 41 to 61. 

13. Count by 8's from 8 to 21; from 21 to 42; from 1 to 22; frum 
22 to 43; from 3 to 28; from 23 to 44. 

13. Count by 4's from 4 to 40; from 40 to 80; from 1 vo 25; from 
25 to 41; from 2 to 30; from 30 to^50; from 8 to 35; from 35 to 55. 

14. Count by 5's from 5 to 60; from 1 to 61; from 2 to 62; from 
8 to 63; from 4 to 04. 

13. Count by 6's, 7's, 8's, 9's, 10's, 11's, and 12's, as in the previous 
problema. 

The uniting of two or more numbers into one sum is called Adds. 
hon. The sign of addition is --, and is read plus. 
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SECTION II. 


FUNDAMENTAL OPERATIONS. 


ADDITION. 


54. Addition is the process of finding the sum of two or 
more numbers. 


55. The Sum of several numbers is a number which con- 
tains as many units as the numbers added. 


5G. The Sign of Addition is +, and is read plus. It 
denotes that the oumbers between which it is placed are to 
be added. 


57. The Sign of Equality is =, and is read equals. 
Thus, 10—44-6 is read 10 equals 4 plus 6. 


Notes.—1. The Sign of Addition consiste of two short lines bisecting 
each other, the one tu, and the other dicular to, the line of writing. 

2. The symbol + was introduced by Stifelius, a German mathematician, 
in a work published in 1544. 


PRINCIPLES. 


1. The numbers added must be similar. 
2. The sum is a number similar to the numbers added. 


CASE L 


58. To add when the sum of no column exceeds nine 
units of that column. 


1. What is the sum of 34, 23, and 32? 


SOLUTION.— We write the numbers so that figures of OPERATION. 
«he same order stand in the same column, draw a line 84 

beneath, and begin at the right to add. 2 units and 23 
5 units are 5 unita, and 4 units are 9 units, which we 32 
write under the column of units; 3 tens and 2 tens are 39 


Rule.—I. Write the numbers to be added so that terms of 
the same order stand in the same column. 
II. Begin at the right, add each column separately, and 
wrele cach sum under the column which produced it 


ADDITION. 


12. What is the sum of $31.35, $15.09, and $50.61? 


Ans. $86.98. 
18. What is the sum of $32.16, $21.50, and $24.93? 
Ans. $17.89. 
14. What is the sum of 2131936, 2314010, and 4590653? 
Ans. 8965898. 
15. A man gave his son $18.56 and his daughter $46.31; 
bow many dollars did he give to both? Ans. $59.17 


16. Marie’s book contains 3516 words, and Jennie's book 
4271 words; how many words in both? Ans. 1187. 
17. John takes 3250 steps in going to school, and Henry 
takes 2518 steps; how many do both take? Ans. 5768. 
18. If Mr. Martin rides 3164 miles in a year and walks 
513 miles; how far does he travel in a year? Ans. 3677. 

19. A house cost $4160, a barn $1702, and a store 83027; 
required the cost of all. Ans. $7889, 
20. A book cost $2.25, a kite $1.10 and a ball 6% cents; 
what was the cost of all? Ans. $8.97. 
21. A little girl's pulse beats 105216 times in a day, and 
ner mother’s pulse beats 93470 times; how {many beats do 
both make in a day? Ane. 198686. 


92. Jobn bought a Higher Arithmetic for $1.88, a Peter 
eon’s Familiar Science for $1.60, and a Loomis’s Algebra 


for $2.00; how much did he pay for all? Ans. $4.98. 
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CASE I. 


09. To add when the sum of a column exceeds nine 
«vits of that column. 


1. What is the sum of 475, 384, and 896? 


BSoLuT10N.— We write the numbers so that terms of 
the same order stand in the same column, and begin 


at the right to add. 6 units and 4 units are 10 uni 


and 5 units are 16 units, which equal 1 ten and 5 undis; 
we write the 5 units under the column of unita, and 1155 


edd the 1 ten to the column of tens; 1 ten and 9 tens 
are 10 tens, and 8 tens are 18 tens, and 7 tens are 25 
tens, which equal 2 Aundreds and 5 tena; we write the 5 tens under the 
column of and add the 2 hundreds to the column of hundreds: 2 
hundreds and 8 hundreds are 10 hundreds, and 3 hundreds are 13 hun- 
dreds, and 4 hundreds are 17 hund which equal 1 thousand and 7 
hundreds; we write the 7 hundreds under the column of hundreds, and 
place the 1 thousand on the left in the place of thousands. Hence, the 
sum of 475, 384, and 896 is 1755. 


Rule.—I. Write the numbers to beadded so that terms of 
the same order stand in the same column, and draw a line 


beneath 
II. Begin at the right, add the terms of each column sepa- 
rately, and write the sum underneath, if less than ten. 
III. When the sum of any column is len or more than ten, 
write the units figure only, and add the tena to the nex 
column. 


[V. Write the entire sum of the last column. 


Norz.—In adding dollars and cents, dollars must he written under do 
lars and cents under centa, so that the points may be in a vertical line. 


Proof.—Begin at the top and add the columns downwaid 
and if the work is correct the two sums will be equal. 

SECOND METHOD. Separate the number into two or more 
parts, add these parts, and then add the sum of these parts 
and if the w^: a 18 correct the two results will be equal. 


Notes.—1. We write figures of the same order in the same column fui 
o^senéenes of adding, since only unite of the same order can be directly 


edded. 
3. We begin at the right to add for convenience, so that when the sum 
of any column exceeds 9 we may add the left hand term ol such eum te 


the next column. 


WRITTEN S EXEBCIBES. 
. Wbat ig che sum of 4836+ 1498--4615--3851-F1931 ? 
Ans. 91511 
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&. What is the sum of 8313+3562+ 4573+43207 32087 
Ans. 18762 
4. What is tne sum of 25734386574 2101 75913712027 
- Ans. 14954. 
5. What is the anm of 3316+3105+ 21678+36102? 
Ans. 64101. 
8. What is the sum of 31201356 2013+ 206+ 19345? 
Ans. 19040. 
7. Find the sum of 31234+204+36512+80567+ 1334571. 
ans. 193863. 
8. What is the sum of 21650+1456+287657+38608 > 
1460757 Ana. 460446. 
9. Find the sum of 607584 12473+10572+8176543+ 7530175 
＋875432. Ans. 2587883. 
10. What is the sum of 67086+ 12573821+8752072+516203 
+2010507 ? Ans. 19608189. 
11. What is the sum of 124607 576078+ 1555+ 6753209 
＋12460729 ? Ans. 19916178. 
19, Find the sum of 623405+3287231+6075+28705723+ 
895. Ans. 3829165. 
18. What is the sum of 351670--8031508-F361-- 12518 


346-312? Ans. 8402681. 
14. Required the sum of 2187587+3057218+207563+ 
11413-- 312518. Ans. 5782418. 
16. Find the sum of 8756723+3408+ 13767 +870823+ 138721 
+ 85433785. Ans. 87335176. 
16. What is the «um of 8243 713750 13727182134 ＋ 28793 
8767897 Ans. 1010081. 


17. Required tbe sum of 3207+28543+ 2856+28733+ 
87256+3871 23. Ans. 531122. 

18. Find the aum of 8723+285768+36124+28765+37124 
* 856018. dns. 1252582. 

19. What is the sum of 23456+7891011+ 121314+151617 
+1819202 7 Ans. 10006600. 
20. Required the sum of 28567+385602+ 13728+338562+ 
308029 ＋ 2085703. Ans. 2860191. 


$1. Required the aum of 3149--9818--98104--1606834 
I-910856--918145 Ane QAN 
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22. Find the sum of 86875+38764+3138+6785+8876+ 


885217462182. Ans. 164161. 
28. Find the sum of 41287, 32104, 80010, 678910, 186710, 
896343. 357856. Ans 2123220 
24. Find the sum of 67851, 21856, 38914, 621857, 86784. 
198105, 1950641. Ans. 9165848. 
25. Find the sum of 20875, 318764, 287656, 318561. 
908725, 387124, 411408. Ans. 1953114. 
26. Find the sum of 318765, 866432, 896, 39481, 2879823. 
8198165, 1159894. Ans. 188859806. 


27. Find the sum of 61857, 80876, 14687, 318572, 856, 
30876, 12345, 678910, 828764. Ans. 1477743. 


MENTAL EXERCIGES. 


1. Rose gave 15 cents to her brother and 8 cents to her sister; how 
much did she give to both? 


BoLUTION.—If Rose gave 15 centa to her brother and 8 centa to ber gis- 
ter, to both she gave 15 cents plus 8 centa, which are 23 cents. 


2. What is the cost of a suit of clothes if the material cost $25 and 
the making cost $10? 
8. If a boy has 12 cents and then earns 15 cents, how many cents 
will he then have? 

4. The head of a fish is 6 ifiches long, the tail 8 inches, and the 
body 12 inches; what is the length of the fish? 

5. How many are 18 and 67 17 and 8? 21 and 7? 25 and 8? 86 
and 81 2 and 77 48 and 6! 67 and 77 

6. How many are 8 and 24? 9 and 267 
b and 471 4 and 48! 8 and 687 
1. How many are 105 and 67 108 and 7? 116 and 8? 124 and 6% 
185 and 571 140 and 71 155 and 8? 
$. How many are 6 and 185? 5 and 2067 7 and 208? 4 and 212! 
7 and 234? 8 and 8267 300 and 4001 

9. Howard shot 11 robins, Howell shot 12 robins, and Hoyt ahot 
18 robins ; how many robins did they all shoot? 

10. A boy bought a robin for 10 cents, a jay for 20 cents, and a 
wren for 80 cents; what did they all cost? 

11. A lady gave 6 centa for needles, 12 cents for thread, and 36 
cents for some muslin ; what was the entire cost ? 

12. What is the sum of 28 and 871 


SoLUTION.—4$8 and 80 are 58, and 7 are G. 


7 and 85? 6 and 481 
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18. What is the sum of Mand 88! 37 and 36? 45 and 381 
end 657 G67 and 48? 73 and 48? 

14. What is the sum of 39 and 46? 28 and 38? 76 and 46? 86 
and 91% 88 and 48? 96 and 69? 125 and 43? 178 and 2061 
15. Add by 7's from 7 to 98; from 1 to 99: from 2 to 100; from 8 to 
101. Add by 8˙ from 8 to 120; from 3 to 122: from 8 to 128. 
16. Add by 9's from 0 to 108; from 1 to 109; from 3 to 110; from 
8 to 111. Add by 11's from 0 to 183; from 1 to 138; from 3 to 194. 
1%. Add by 12's from 0 to 144; from 1 to 145; from 9 to 146; from 
8 to 147; by 18's from 18 to 180; from 1 to 131; etc. 

18. Add aiternately by 4 and 6 till the sum exceeds 100; by 5 and 
6; by 6 and 7; by 8 and 9; by 9 and 10; by 11 and 13. 
19. A merchant sold some rice for $15, some sugar fir $17, and 
some flour for $22; what was the amount of the sale? 


WRITTEN EXERCISES. 


1. A farmer raised 857 bushels of wheat, 372 bushels of 
rye, 720 hushels of oats, and 876 busbela of coru; how many 
bashels of grain did he raise? 


SoiuTion.—If he raised 857 bushels of wheat, 372 
bushels of rye, 720 bushels of oats, and 876 bushels 
of corn, he raised in all the sum of 857 bushels, 372 


ger Ma bushels, and 876 bushels, which we find 
by ig, to be 2825 bushels. 


47 


2. A lady owns a farm worth $8326, a house worth $6575, 
a barn wortb $3818, and $7584 in State bonds; what is she 
worth? Ans. $26308. 

8. A grocer paid $897 for flour and $759 for sugar; for 
what must both be sold tbat the grocer may gain $125 on 
the transaction? Ans. $1181. 

4. In a graded school there are 29 pupils in the first sec- 
tion, 42 in the second, 38 in the third, 45 in the fourth, 61 
in tbe Gfth, and 63 in the sixth; how many pupils are there 
in the whole school ? Ans. 368 pupils. 
5. A merchant checked“ out of bank $2560 one day, 


$3065 the next, $9180 the next, and then had $5760 in bank: 
how much bad he io bank at first 7 Ans. $14165 


6. A dealer bought 450 barrels of wheat flour for $2700, 


and 286 barrels of rye flour for $1416, how many Verve 
did be buy and what waa the whole cont? Ans BANS, 
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7. A gentleman dying left his eldest son $1280, the next 
younger son $9111, and the youngest as much as both the 
others; what was the fortune? Ans. 832794. 

8. Bought calico for a dress for $2, a neck-tie for $0.45, a 
parasol for $3.50, & pair of boots for $4.25, and a pair of 
gloves for $1.75; what was the whole cost? Ans. $11.95. 

9. A speculator bought three city lots for $5750 each; 
for what must he sell them that he may gain $2367 by the 
investment ? Ans. $19611. 

10. Mr. Bowman paid $628 for flour, $382 for sugar, and 
$125 for potatoes; how much did he receive for all if he 
sold them at a gain of $324? Ans. $1459. 

11. A boy bought an arithmetic for 95 cents, a grammar 
for 65 cents, a history for 15 cents, a geography for 81.88, 
a piece of India-rubber for 5 cents, and a pencil for 3 cents; 
what was the whole cost? Ans. 54.31. 
12. A merchant pays his book-keeper $1500 a year, three 
salesmen $750 each, a porter $450, and a boy $200; what 
amount of salaries does he pay? Áns. $4400. 
18. A young man paid $450 for a horse, $115 for a sleigh, 
$137.50 for a harness and bells, and $33.35 for a robe; what 
was the cost of the whole outfit? Ans. $135.85. 
14. At an auction a woman bid off a marble-topped bureau 
at $19.50, a dozen cane-seat chairs at $15.00, a carpet at $31, 
a small rug at $1.50, and a dozen china dinner piates at 
$1.75; what waa her bill? Ans. $68.75. 

15. A schoouer sailed from Milwaukee to Erie, having on 
board 12391 bushels new No. 3 Milwaukee wheat, 11420 
bushels Mixed Spring Minnesota wheat, and 1239 bushels — 
common Winter Red Western wheat; of how many bushels 
did her cargo consist? Ans. 25050 bushels. 

16. A dry goods merchant, in purchasing his stock, paid 
$650 for silks, $875 for woolens, $345.75 for cotton dress 
goods. and $795.45 for other goods; what did his stock 
cost? Ans. $2666.20. 
17. Mr. Anthony’s balance in bank on Monday morning 
wan $1546.15; that day he deposited $500; Tuesday he 
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deposited $350; Wednesday, $764.75; Thursday, $350; 
Friday, $640; Saturday, $54; how much did be have on 
deposit on the next Monday morning? Ans. $4105.50. 
18. A builder bought a lot for $450, built upon it a house 
costing $3515, and a barn and carriage-bouse costing $847.50, 
fenced it st a coat of $127.50, and graded it at a cost of $77.25; 
‘or what must be sell the property in order to gain upon it 
540? Ans. $5587.25. 
19. A Normal school paid, in 1875, $18,622.17 for salaries 
of professors and teachers, $1350 for salaries of other officers, 
$34,721.03 for board, washing, etc., $11,806.95 for servants’ 
bire, and $7159.15 for other expenses; what were the expen. 
ditures for the year? Ans. $13,659.30 
20. In erecting an academy, the trustees paid $250 for 
digging the cellar, $580 for laying the foundation walls, 
$12,575 for the brickwork, and $10,650 for the woodwork, 
plastering, etc.; what was the entire cost? Ans. $24,055. 
21. Mr. Johnson's house cost for brick $450; for lumber, 
$780; other materials, $350; digging the cellar, $87.50; 
masons’ and bricklayers’ work, $425; carpenters’ work, 
$789.75; paintiog, glazing, etc., $350; what was the whole 
cost of the bouse ? Ans $3232.25. 
22. In the year ending June 1, 1875, Pennsylvania ex- 
pended for school-houses, $2,059,464.83; for teachers’ 
wages, $4,746,875.52; for fuel and contingent expenses, 
$2,448,315.18 ; for er expenses, $109,270.94 ; $11.324.32 


extra appropriation to city of Pittsburg ; $85, 815.84 for 
Normal schools; and $423,693.76 for Soldiers’ Orphan 
schools; what was the whole amount expended that year 
for education by the State? Ans. $9,950,760.99. 
28. The cash value of farms in New York in 1870 was 
$1,272,857,166 ; in Pennsylvania, $1,043,481,582; in New 
Jersey, $257,523,876 ; in Ohio, $1,054,465,226 ; in Indiana, 
$634,804,189; in Illinois, $920,506,846; in Missouri, 
$392,908,047 ; in Wisconsin, $300,414,064 ; and in Michigan, 
$398,240,518; what is the total value of the farms in these 
Statea ? Ane $6,275,201,174. 
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CONTRACTIONS IN ADDITION. 
60. Contractions in Addition are abbreviated methods 
of adding. 

61. There are several methods of abbreviating the pro- 
cess of addition, a few of which will be stated: 

l. In adding omit naming the numbers added; merely 
name the results. 

3. When two or more terms of a column can be easily 
grouped together, use their sum instead of adding each sep- 
arately ; combining with especial reference to TENS. 

3. When a term 1s repeated several times in a column, 
multiply tt by the number of times tt is repeated, and use the 
result. 

1. What is the sum of 8753+ 3687 + 2573+ 8576+ 2857 


4-681237? 


ler MEeTHOD.—We add thus: 
write the 7 and carry the 2; P 
write the 1 and carry the 4; 
2p M&THOD.—Thus: 9, 15, 2 25, 27 
and 7 are grouped and used as10. We 
2 and 7 Ad 2 and then 7 and 2; thus J 18, 97 ete 
op.—In the second column, we may take 
the three T'a then the feo B's and then the 8. thus, 21, 
81, 39, etc. 


OPERATION, 


9, 15, 18, 25, 27; 
4, 21, 28, 36, 41; 


77 in which the 3 


WHITTEN EXERCISES. 


(3) (3) (4) (8) 

61854 41935 32106 $875.67 

61387 41363 21876 321.08 

57854 17376 52382 345.67 

81543 51847 36875 891.01 

18587 63529 42356 121.31 

18284 17152 52873 415.16 

34387 50381 61874 178.20 

21857 27596 18027 222.32 

31242 38273 25718 425.26 482. 38 

82356 54368 43281 272.82 29.45 

14181 T0305 20128 930.35 8.66 

82815 75056 11890 363.73 682.50 

11281 18293 12134 339.46 14.15 

35427 52738 51617 876.54 937.18 

18315 25382 82365 324.36 8.38 
61038 32728 01634 484.95 413.54 


INTRODUCTION TO BUBTRAOCTIORN. 81 


INTRODUCTION TO SUBTRACTION. 


Bo.utTion.—If I have 12 books and sell 5 of them, I have remaining 13 
books minus 5 books, which are 7 books. 


2. James had 14 cents and spent 9 of them; how many cents had 
be remaining? 
3. Susan has 25 plums and Jane 18; how many more has Busan 
than Jane? 
4. In a school numbering 45 pupils, 15 are absent; how many 
pupils are present? 
5. A watch was bought for 28 dollars and sold for 21 dollars; what 
was the loss? 
60, A cow was bought for 18 dollars and sold for 28 dollars; what 
was the gain? 
T. Begin at 2 and count by 3's to 40; begin at 40 and count by 2's 
backward to 2. 
8. Begin at 45 and count by 8's backward to 8; begin at 44 and 
count by 3’s backward to 2. 
9, Count by 4’s from 48 back to 4; from 55 back to 8; from 64 back 
to 9; from 53 back to 1. 
10. Count by 5’s from 60 back to 5; from 64 back to 4; from 68 
back to 8; from 62 back to 2; from 61 back to 1. 
11. In a similar manner begin at different numbers, and count 
backward by 6’s, 7’s, 8’s and 9's. 
12. Take the number 8, add 5, subtract 6, add 7, subtract 6, add 8, 
subtract 7, add 9, subtract 4, and name the result. 
18. Take the number 11, add 4, subtract 5, add 5, subtract 4, add 6, 
subtract 5, add 7, subtract 6, add 8, subtract 7, and name the result 
14. How many are 8 plus 6 minus 7? 4 plus 7 minus 8? ö plus 6 
minus 4? 8 plus 6 minus 9? 9 plus 10 minus 12? 12 plus 18 minus 15? 
15. How many are 8 plus 12 minus 18? 9 plus 16 minus 14? 10 
ens 15 minus 10? 16 plus 17 minus 18? 18 plus 19 minus 20? 
The process of finding the difference between two numbers is called 
eubéraoton. The sign of subtraction is —, and is read menus. 
16. Required the value of the following : 
| 10+ 7—12 18+-14—15 
14--15—17 
15-+-18—19 
164+-17—12 
ANN A 
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SUBTRACTION. 


62. Subtraction is the process of finding the difference 
between two numbers. 


63. The Difference between two numbers is a number 
which added to the less, equals the greater. 


Q4. The Minuend is the number from which we subtract 
be Subtrahend is the number to be subtracted. 


65. The Sign of Subtraction is —, and is read minus 
lt denotes that the number immediately following it is to be 


subtracted from the number preceding it. 


Notes 1. The Sign of Subtraction is a short line in the line of writing. 


2. The symbol — was introduced by 5tifclius, a German mathematician, 
in a work published in 1544. 


PRINCIPLES, 


l. The minuend and subtrahend must be similar numbers. 
3. The difference 18 a number similar to the minuend and 


1. What is the difference between 486 and 943? 
SoLUTION.— We write the subtrahend under the min- OPERATION. 


uend, placing terms of the same order in the same ool- 436 
umn, draw 4 line beneath, and begin at the right to 243 
subtract. 3 units from 6 units leave 3 units, which we 949 


write under the unita; 4 tens from 8 tens leave 4 tens 
which we write under the tens; 2 hundreds from 4 


hundreds leave 2 hundreds, which we write under the hundreds 
Therefore, the difference between 486 and 243 is 243. 


Rule.—l. Write the subtrahend under the minuend, plac 
ing terme of the same order in the same column, and draw e 
line beneath. 


BUBTRACTIONM. 


22. Subtract 34512 from 67856. 
28. Subtract 41931 from 81275. 
24. Subtract 89195 from 96576. 
25. Subtract 14114 from 85237. 
26. Sabtract 23121 from 64875. 


27. Subtract 33254 from 48796. 
98, Subtract $123.42 from $9876.64. 
29. Subtract $2413.25 from $7654.87. 


CABE II. 


67. To subtract when one or more terms of the eub. 


trahkend are greater than the corresponding terme of 
the minuend. 


6S. There are two methods of explaining this case, called 
the Method of Borrowing and the Method of Adding Ten. 
We will solve the same problem by both metbods 

1. From 886 subtract 4732. 


SOLUTION BY BORROWING —We write the subtra- OPERATION. 


NORMAL UNION ARITHMETIC, 


Rule.— I. Write the subtrahend under the minuend, plao- 
ing terms of the same order in the same column, and draw 


trahend from the corresponding term of the minuend, writ- 
ing the remainder beneath. 
III. JF any term of the subtrahend is greater than the 
corresponding term of the minuend, add 10 to the latter, and 
then subtract. 

IV. Add 1 to the neat term of the subtrahend (or subtract 
l from the next term of the minuend), and proceed as before. 
Proof.—4A dd the difference to the subtrabend; and if the 
work is correct the sum will equal the minuend. 


Szconp MzETHOD.—Subtract the difference from the minu- 
end, and if the work is correct, the result will equal the 


subtrahend. 


Nots.—The taking one from a term of the minuend is called borrowing, 
and the adding one to the next term of the subtrahend is called carrying. 


$605.39 
518.18 


SUBTRACTIOR. 


25. Of 348231+3127—5879? 
26. Of 8000133—5001916? 
27. Of 10000004-10000—1 ? 
28. Of 8032—6257+ 18765? 


Ans. 1009999. 
Ans. 905490. 


29. Of 3875—32383-+4- 67876 ? Ans. 68369. 
30. Of $2.35 —$1.86 4-$3.929— $2.56? Ans. $2.36. 
81. From ten thousand take nine hundred and ninety- 
nine. Ans. 9001. 
$2. From one million and one, take three thousand and 
three. Ans. 996998. 
$8. From four hundred thousand take four hundred and 
forty-foar. Ans. 399656. 


34. From seventy-seven thousand take seven thousand 


and seventy-seven. Ans. 69933. 
85. From one hundred million and one take one million 


and five. Ans. 98999996. 
86. From 6 billion, 6 million, 6 thousand and 6, take 80 


million, 80 thousand and 8. Ans. 5995925998. 


MENTAL EXERCISES. 


1. Mary bought 20 apples and gave Ella 6 of them; how many did 
Mary then have? 


So.urion.—If Mary bought 20 apples and gave Ella 6 of them, Mary 
> sem had the difference between 20 apples and 6 apples, which is 1€ apples 


9. A boy found 16 eggs in the barn and broke 8 of them; how 
many remained unbroken ? 


8. How many birds wil] escape if I shoot 6 Lirds out of a flock of 
40 birds? 
4. How many are 17 lees 8? 14 lesa 9? 21 leas 7? 28 leas 67 9€ 
less 8? 91 less 4? 


88 NORMAL UNION ARITHMETIC. 


8. How many are 32 less 3? 41 less 2? 50 less 6? 49 lesa 7? 7 
lees 8? 100 lees 9? 124 less 127 

6. Required the value of 112 minus 8; 120 minus 7; 125 minus§; 
182 minus 5; 140 minus 4; 150 minus 5; 150 minus 10. 

1. À boy having 12 apples, bought 6 more, and tben sold 8; how 
many had he then? 
8. Mary having 14 cents, spent 8 cents, after which her father 
gave her 12 cents; how many cents had she then? 

9. Edwin had $24 and earned $6, and then spent $12; how mueb 
Gd he then have? 


at what price must he sel] the goods to gain $12? 
11. Subtract 36 from 84. 


BoLUTION.—30 from 84 leaves 54, and 6 from 51 leaves 48. 


12. Subtract 26 from 42; 35 from 52; 38 from 60; 42 from 75; 45 
from 73; 48 from 84; 52 from 86; 56 from 82. 

13. Subtract 128 from 147; 185 from 248; 152 from 285; 206 from 
456; 807 from 444; 828 from 565. 

14. In a school numbering 75 pupils 28 are absent; how many pupils 
are present / 

15. A lady bought a watch for $250 and sold it at a loss of $36: 
what did she receive for it? 

16. A man bought a horse for $175, paid $15 for his keeping, and 
sold him for $240; what was the gain? 

17. A lady bought some needles for 8 cents, some thread for 18 
cents, and some tape for 18 cents, and hands the clerk a 50-cent note: 
what is her change? 

18. A man went into a clothing store and bought a vest for $6, a 
coat for $25, and a pair of pants for $12; he bands the clerk 5 ten 
dollar bills; what change will he receive? 

19. Count by 6’s from 6 to 72 and back; from 5 to 77 and back 
from 4 to 76 and back; from 3 to 75 and back; etc. 

20. Count by 7's from 7 to 84 and back; from 6 to 90 and back 
from 6 to 89 and back; from 4 to 88 and back; etc. 
21. Count by 8's from 0 to 96 and back; from 1 to 97 and back 
Brem 2 to 98 and back; from 8 to 99 and back; etc. 
22. Count by 9's from 0 to 108 and back: from 1 to 109 and back 
from 2 to 110 and back; from 4 to 112 and back; etc. 
23. Take the number 12, add 8, subtract 2, add 4, subtract 3, ade 
5, subtract 4, add 6, subtract 5, add 7, subtract 6, and name the reault 
34. How many are 12 plus 8, minus 7, plus 10, minus 6, plus 13, 
minus 9, plus 14, minus 18, plus 25, minus 16? 
25. How many are 25 plus 20, minus 16, plus 86, minus 40, plos 
66, minus 25, plus 72, minus 84, plus 120, minus X 


10. A merchant gave $65 for goods, and paid $6 for transportation; 


SBUBTRACTIONM. 37 


WRITTEN EXERCISES. 


1. A man bad 725 bushels of wheat and sold 367 bushels; 
bow many bushels remained 7 


SoLUTION.—If a man bad 725 bushels of wheat and 
sold 367 bushels, there remained the difference between 
725 bushels and 367 bushels, which is 358 bushels. 


9. A farmer raised 627 bushels of potatoes, and sold 886 
ashels; how many bushels remained? Ans. 241 bushels. 

8. From a farm containing 3075 acres, 2528 acres were 
sold; bow many acres remained ? Ans 547 acres. 


4. A man borrowed $3053 and afterward returned 82527; 


bow much does be still owe? Ans. $5925. 
& A sold his house for $2572, which was $985 more than 
it cost; how much did it cost? Ans. $2287. 


6. Two men togetber bave $5682; how mucb money baa 
the first if the second has $8826 ? Ans. $1856. 
7. A man bought a farm for 810,852. and sold it at a loss 
of $987; what did be receive for it? Ans. $9865. 
8. A and B together own 10,840 acres of land; bow mucb 
does B own if A owns 5284 acres? Ans. 5556 acres. 
9. Gen. Zachary Taylor was born in 1790 and died in 
1850; how old was, he when be died? Ans. 60 years. 
10. Robert Southey was born at Bristol in 1774 and died 
in 1843; bow old was he at his death? Ans. 69 years. 
11. Socrates was born at Athens 468 years before Christ, 
and died 398 years before Christ; what was his age at 
death? Ans. 10 years. 
12. Walter Scott was born in the year 1771, and died in 
1832; how old was he at his death? Ans. 61 years. 
18. How many years from the birth of Milton in 1608 to 
be birth of George Washington in 1132? Ans. 124 years. 
14. A farmer baving 478 cows, sold 198 of them, and then 
bought 226; how many had he then? Ans. 506. 
16. How many years from the birth of William Penn in 


1644 to the birth of Benjamin Franklin in 1106? 
Ans. 62 years 
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16. A merchant having 886 pounds of rice, bought 248 
pounds, and then sold 467 pounds; how many pounds re- 
mained? Ans. 117 pounds 

17. Lanterns were invented by King Alfred in 890; how 
many years from that time to 1876? Ans. 986 years. 

18. Spectacles were invented by Spina in 1299; bow many 
years from their invention to 1878? Ans. 579 years. 
19. Watches were invented at Nuremberg in 1477; ho 
many years from that time to 18767 Ans. 399 years. 

20. The circulation of the blood was discovered by Har- 
vey in 1619; how long since that time? 

21. The telescope was invented by Galileo in 1610; how 
many years since it was invented? 
39. Printing is supposed to have been invented in 1441; 
how many years has the art been used ? 

28. The first steamship crossed the ocean in 1889; how | 
long is it since that time? 
24. The first line of telegraph was established ia the 
United States in 1844; how long has the invention been in 
use ? a 

25. The distance from Philadelphia to Pittsburgh is 858 
miles, and to Harrisburg is 105 miles; what is the distance 
from Harrisburg to Pittsburgh? Ans. 248 miles. 
26. A merchant had in bank $4500, and “checked out" 
$2345; how much will remain in bank? Ana. $9155. 
27. An architect received $54,750 for building a market 
house, and he expended upon it $51,784; what was his 
profit ? Ans. $2966. 
28. Mr. Newton bought a house for $10,575, and paid for 
it in yearly installments of $1057.50; how many years did 
lt require to pay for the house? Ans. 10 years. 

. $9. At an election the successfal candidate received 
~~, 40.172 votes, and the unsuccessful candidate 34,789 votes; 
\what was the successful candidate’s majority! 

Ans. 5383 votes. 
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CONTRACTIONS IN SUBTRACTION. 

GS. Contractions in Subtraction are abbreviated meth- 
ods of subtracting. 
40. When two or more numbers are to be succeasively 


subtracted from another, the operation can be abbreviated 
by the following rule: 


Rule.—Add the terms of the numbers to be subtracted, 
and write for a remainder a term which, added to this sum, 
will give a number having for its unit term the correspond- 
ing term of the minuend. 


1. Subtract 394 and 549 from 1024. 


SoLUTION.—4 and 9 are 18, and since ] more will OPERATION. 
make 14, we write 1 as the first term of the remainder; 1024 
4 and 1 are b and 2 are 7, and since 5 more make 12, - 894 
we write b in the remainder; 5 and 1 are 6 and 3 are 549 


9, and since 1 more make 10, we write 1 in the re — 
mainder. 151 


(2) (8) (4) 
5165 85141 69547 
1884 — 18888 14937 
1569 14792 18356 


10234 3344 


6. A raised 785 bushels of grain, and having sold B 250 
dusbels, C 390 bushels, and D 169 bushels, he retained the 
remainder; how many bushels did he retain? Ans. 46 bu. 

7. From & tract of land in a newly settled country con- 
taining 4850 acres, there were sold at one time 1560 acres; 
at another, 2490 acres; and at another 500 acres; how 
much of the tract then remained ? Ans. 800 acres. 

8. In five granaries there are 7874 bushels of wheat; in 
the first there are 1160 bushels; in the second 1729 bushels: 
in the third 1957 bushels; in the fourth 1433 bushels: how 
many bushels are e in the fifth? Ans. 1696 bu. 

9. An estate of $10,000 was divided as follows: the 
widow received 84397; the youngest son, $2498; the 
daughter, $3104; and the eldest son the remainder. Whar 
was tbe sbare.of the latter f 
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WRITTEN EXERCISES. : 
IN ADDITION AND SUBTRACTION. 


1. An estate worth $35,000 has two mortgages upon it. 
le for $15, 000, and the other for $8000; what is it worth 
ve the incumbrances? Ans. $12,000. 
2. A merchant’s gross profits last year were $9000; he pays 
for rent $1200, insurance $150, salaries $3500, and incidenta! 
expenses, $225; what is bis net profit? Ans. $3926. 
8. A clerk receives $800 a year; he pays $150 a year for 
bosse rent, his butcher’s bill is $177.50 and grocer's bill 
$145.45, and he has expended for clothes and other expenses 
$350; what does he save in the year? Ans. $77.05. 
4. Mr. Wainwright bought a farm which cost him $25,000: 
but afferwards getting into difficulties, he burdened the 
property with a mortgage for $7500; for what must he sell 
the farm to gain $3500? Ans. $21,000. 
'&. Mr. Hatton receives for goods sold a check for 
$15,495.25 on tbe Girard National Bank; he wishes to 
deposit $18,500 in tbe same bank; what will the bank 
return him when he presents the check? Ans. $1995.25. 
6. I had in bank ən Monday morning, Dec. 4, $11,275, 
I checked out Monday afternoon $745: Tuesday, I deposited 
$1500; Wednesday, I deposited $475 Thursday, I checked 
out $873.50; Friday, I again checkec out $563.75; Satur 
day, I deposited $560; what is the amount of my deposit on 
Monday morning, Dec. 11? Ans. $11,627.75. 
7. The day before Christmas I went into a fancy store 
and bought for Christmas présents, a writing-desk at $4.26, 
a work-box at $2.75, a glove-box at $1.50, a bandkerchiet 
box at $1.75, a case of perfumery at $2.25, and a genen: 
man's dressing-case at $5.75; I banded the clerk a twengy- 
dollar bill; what change should Ireceive? Ans. $1.75. 
8. A farmer took to the store 2 dozen eggs, $0.70; 10 
pounds of butter, $5; 2 barrels of apples, $11.50; he bought 
95 pounds crushed sugar, $3.50; 2 gallons molasses, $0.60 
10 yards red flannel, $3.75, and one piece unbleached shegi 
ing, $10; how much casb must be pay? Ans. $0.65. 


| 


l 
l 


41 


INBTRODUOTION TO MULTIPLICATION. 


INTRODUCTION TO MULTIPLICATION. 
MENTAL EXERCISES. 


1. Repeat the table of 2 times; of 8 times; of 4 times; of 5 times 
of 6 times; of 7 times; of 8 times; etc. 

9. If one barrel of flour costs 6 dollan, what will 5 bérrele cost at 
the same rate? 


BoLuTIOW.—If one barrel of flour coste 6 dollars, 5 barrels will cost 6 
times 6 dollars, which are 30 dollars. 


8. What will 7 gold pens cost at 3 dollars apiece ? 

4. At 20 cents apiece what will 6 spelling-books cost? 

5. What is the cost of 11 yards of calico at 12 cents a ymd? 

6. George has 15 dollars and James haa 6 times as much; how many 
dollars has James? 

1. A farmer bought 6 cows at 25 dollars apiece; how much did he 


pay for them? 
8. If 6 men can do & piece of work in 20 days, how long will it 


take 1 man to do it? 

9. If 8 men mow a field of grass in 15 days, how long will it take 
1 man to mow it? 

10. In an orchard there are 16 rows of trees and 10 trees in each 
row; how many trees are there in the orchard ? 

11. John borrowed 12 centa from a friend, &nd then earned 6 times 


as much as he borrowed; how many cents had he then? 
19. Arnold earned 18 dollars a week, and paid 9 dollars a week for 


his board; how much could he save in 8 weeks? 
13, How many are 3 times 5, plus 6? 5 times 6, plus7? 6 times 
7, plus8?* 7 times 8, plus9? 9 times 10, plus 117 12 times 10, plus 13? 
14. How many are 4 times 6, minus 8? 6 times 7, minus 57 8 times 
9, minus 10? 7 times 11, minus 9? 9 times 12, minus 18? 
15. How many are 6 and 6 times 7? 7 and 7 times 9? 8 and 8 
times 107 9 and 9 times 8? 10 and 10 times 11? 11 and 11 times 12? 
16. The process of taking one number as many times as there are 
unita in another is called multiplication. The number multiplied is 


"multiplied by.” 


NORMAL UNION ARITHMETIO, 


MULTIPLICATION. 


71. Multiplication is the process of finding the produot 
of two numbers. 


72. The Product of two numbers is the result obtained 
by taking one number as many times as there are unite in 
another. 


73. The Multiplicand is the number to be multiplied. 
74. The Multiplier is the number by which we multiply. 


7%. The Sign of Multiplication is x, and is read mul- 
plied by, times, or into. When placed between two Bum- 
bers it denotes that one is to be multiplied by the other. 


NoTES.—1. The of Multiplication consista of two short lines of equal 
other at an angle of 45 degrees with the line of 


1. The multiplier 18 always an abstract number. 
3. The multiplicand may be abstract or concrete. 
3. The product is always similar to the multiplicand. 


CASE I. 


76. When the multiplier is not greater than twelve. 
1. Multiply 353 by 8. 


BoLuTION.—We write the multiplier under 
the multiplicand, draw a line beneath, and 
begin at the right to multiply. 8 times 4 
units are 32 units, or 2 units and 3 tens; we 
write the units in units place, and reserve the 
tens to add to the next product: 8 times 5 

tens are 40 tens, plus the 3 tens equal 4% tens, or 3 tens and 4 hun- 
dreds; we write the 3 tens in tens place, and reserve the 4 hundreds 4o 
add to the next Ly 8 times 3 hundreds are 24 hundreds, plus «he 


4 hundreds equal 28 hundreds, or 8 hundreds and 2 tho which 
we write in their proper places, and we have 2832. Hence the f i 


Rule.—I. Write the multiplier under the multiplicand, 
and draw a line beneath. 
IL Begin ak the right, and multiply each term of the 
muttspiscand by the multiplier, carrying as in addition. 


MULTIPLICATION, 


10. 5708 by 8. Ans. 45664.,16. 32187 by 3. Ans. 96561. 
11. 3218 by T. Ans. 225 26. 17. 58799 by 6. Ans. 352794 
12. 2107 by 6. Ans. 12642. 18. 25767 by 5. Ans. 198836. 
18. 5189 by 7. Ans. 36323. 19. 41937 by 4. Ans. 167748 
14. 12076 by 4. Ans. 48304. 20. 82709 by 8. Ans. 661673. 
15. 91876 by 5. Ans. 109380. 21. 70095 by 9. Ans. 680855. 


22. Multiply 97548 by 9. Ans. 877932. 
28. Multiply 847946 by 9. Ans. 1631514. 
24. If one acre of land is worth 275 dollars, what are 7 
acres worth at the same rate? 


SoLuTion.—lIf one acre of land is worth 275 do OPERATION. 
7 acres are worth 7 times 275 dollars, which we 275 


by multiplying is 1925 dollars. "Therefore, etc. 7 
1925 Ams. 
26. Sound moves 1120 feet in a second; how far will it 


move in six seconds? Ans. 6720 feet. 
26. If a horse cost $150, what will 8 horses cost at the 
«eame rate? Ans. $1200. 
$7. If there are 1375 letters on one page of a book, how 
many letters on 7 pages at the same rate? Ans. 9625. 


28. If there are 231 cubic inches in one gallon, bow many 


cabic inches in five gallons? Ans. 11565. 
29. Light moves about 192,500 miles a second; bow far 
will it move in four seconds ? Ans. 770,000. 

80. The distance of the moon from the earth is about 


940,000 miles; what is nine times the distancet 
Ans. 2 SS OM, 
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wy, When the multiplier is greater than twelve. 
1. Multiply 465 by 37. 


OPERATION. 
465 


Rule.—I. Write the multiplier under the multiplicand, 
placing terms of the same order in the same column, and 
draw a line beneath. 

II. Begin at the right, and multiply the multiplicand by 
each term of the mültiplier, writing the first term of each 
product under the term of the multiplier which produces it. 

III. Add the partial products, and their sum will be the 
entire product. 

Proof.—Multiply the multiplier by the multiplicand; if 


tbe work is correct this product will equal the first product. 


NOoTES.—1. When there are ciphers between the significant terme of the 


a pass over them and multiply by the significant terme alone. 
4. We begin at the right to multiply, eo that when any product exceeds 
nine we may add the number expreased by the left hand figure to the nem 


product. 
2. Multiply 247 by 24; also by 204. 


OPERATION, 


MULTIPLICATION. 


11. Multiply 372 by 26 


18. Multiply 672 by 38 
19. Multiply 811 by 39. 
20. Multiply 725 by 41. 
21. Multiply 437 by 43. 
82$. Multiply 1621 by 45 


88. Multiply 1763 by 46. Ans. 81098. 
24. Multiply 1234 by 49. Ans. 60466. 
25. Multiply 6171 by 54. Ans. 333234. 
26, Multiply 1876 by 56. Ans. 105066. 
27. Multiply 2181 by 58. Ans, 196498. 
28. Multiply 2931 by 59. Ans. 172929 
29. Multiply 3082 by 68. Ans. 209576. 
30. Multiply 4107 by 93. Ans. 881951. 
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Ans. 9672. 
Ans. 7946. 
Ans 11986. 
Ans. 17600. 
Ans. 18872 
Ans. 11060. 
Ans. 94588 
Ans. 25536 
Ans. 31629. 
Ans. 29725. 
Ans. 18791. 
Ans. 12945. 


21. Multiply 2513 by 76. Ans. 195548. 
42. Multiply 3871 by 87. Ans. 336771. 
83. Multiply 5452 by 185. Ans. 740070. 
84. Multiply 3257 by 246. Ans, 801232. 


85. Multiply 4185 by 368. Ans. 1540080. 
86. Multiply 5682 by 543. Ans, 30853 26. 
87. Multiply 7328 by 1021. Ans. 7481888. 
88, Multiply 2567 by 2036. Ans. 5226412. 
89. Multiply 2135 by 3007. Ana. 6419945. 
4&0. Multiply 6328 by 1276. Ans. 8074528. 


Ans. 6153608, 
Ans. 6160320. 
Ans. 5133032. 
Ans. 14968776. 
Ans. 10459894 
Ans. 19839890. 
Ans. 91691914. 


$1. Multiply 5682 by 1083. 
48. Multiply 4185 by 1472. 
48. Multiply 3257 by 1576. 


44. Multiply 1328 by 2042. 
45, Multiply 2567 by 4072. 


46. Multiply 2135 by 6014. 
, Multiply 71873 by 3018. 
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48. Multiply 6328 by 2553. 

49. Multiply 11873 by 6036. 

60. Multiply 11364 by 1629. 

51. Multiply 21984 by 

62, Multiply 12835 by 2036. 

68. Multiply 10675 by 300. Ax. 

64 Multiply 25313 by 1276 

55. Multiply 258123 by 2553. 

46. Multiply 57873 by 4812 
ultiply 73218 by 4167. 

58. M altip! y 35821 by 3782. 


69. Multiply 85765 by 81072. Ans. 6958140080. 
60. Multiply. 180011 by 23456. 4223745878. 
— 61. Multiply 811352 by 4070 41102548528 


62. Multiply 826107 by 5701 
68. Multiply 360073 by 3600 
64. Multiply 473009 by 874030. 


MENTAL EXEBCIS ES. 


t. What will 6 yards of muslin cost at 10 cents a yard? 


UTION.—1f 1 yard of muslin costs 10 cents, 6 yards of muslin will 
times 10 cents, which ar« 60 cents. 


3. What will 8 sheep cost at 12 dollars apiece? 
8. What will 12 turkeys cost at 60 cents apiece? 
4. At 80 cents each, how much will 9 arithmetics cost ? 
5. If 5 men can do a piece of work in 6 days, how long will 
1 man to do it? 
6. If 9 men dig a trench in 14 days, how long would 


man to do it? 
7. How many trees in an orchard in which there are 


20 trees in each row? 
8. A grocer had 24 melons, sold 10 of them, an 
imes as many us he sold; how many had he then? 


could he save in 8 weeks? 

10. Thompeon earned $50 a month and paid $5 a week 

board, and $4 for other expenses; how much could he save in 
JJ. Multiply 76 by 4. 


P 
ihe product ts 804. 


$2. Multiply 28 by 8; 28 by 4: 87 by 5; 46 by 6; 53 by 7, 75 by 
B- 08 by 13; 88 by 11; 125 by 10. 
arp drm M e ms by $: 463 by 4 872 by 6; 408 by 7; 


$1.50 a pair; what change will be left out of a $5 bill! 
10. A farmer's wife took to a store 6 dozen eggs at 20 cents a dozen, 
and bought 8 yards of muslin at 12 cents a yard; what balance should 


pair; she handed the clerk two $20 bills; what was her change? 
WRITTEN EXERCISES. 


1. If a steamer sails 235 miles in 1 day, how far will abe 


sail in 87 days? 


2. How many bushels of potatoes can be raised on 56 acres 
| of land, ifeach acre produces 196 bushels? Ans. 10,976. 


8. How many oranges in 59 boxes, if each box contains / 


ans 215 Ans. 16,225 oranges. _ 
à, If a clerk deposita $575 annually in a savings bank, how 
| 


much will he deposit in 25 years? Ans. $14,875. 
| & Ms. Gibbs bought a farm of 95 acres at $187 an acre; 
what was tbe cost of the farm? ns. $17,765. 
„Wb will a hogshead of wine, containing 68 gallons, 
at the rate of $4.25 a gallon? Ans. $981 ^S. 
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8. Sold 365 barrels of - pork at $16.50 a barrel; what 


did I receive for the whole? Ans. $4373.50. 
9. If a locomotive-wheel revolves 478 times in going | 

mile, how often will it revolve in 248 miles? Ans. 118,544. 
10. When the market-price of butter is 18 cents a pound, 

what must I pay for 256 pounds? Ans. $46.08. 


NoTR.—lIn this and similar problems we multiply by the emaller numder, 
asing both numbers abstractly, though in the explanation we should use 
the proper number as the multiplier. 


11. If a barrel of flour is worth $8, how much are 596 
harrels worth at the same rate? Ans. $4768. 
12. A dealer bought 2875 bushels of potatoes at 37 cents 
a bushel; what was the cost? Ans. $1063.75. 
18. A Western farmer sold 9876 bushels of wheat at 8t 
cents a bushel; what did he receive? Ans. $8394.60. 
14. Henry earned $28 a week and paid $5 for his board ; 
how much could he save in 59 weeks? Ans. $1196. 
1§. A travels 25 miles a day, and B 36 miles a day; how 


far will both travel in 286 days? Ans. 17,446 miles. 
16. The President's cabinet consists of 1 members, who 
receive a salary of $8000 eacb ; what is the amount of their 

salaries? “== Ans, $56,000. 
17. A dealer shipped 2396 bushels of apples at 87 cente 
a bushel, and the same quantity of potatoes at 56 centa a 
bushel; what was the value of both? Ans. $3426.28. 
18. A bought 2940 acres of prairie land at $38 an acre, 
and the same number of acres of woodland at $45 an acre: 

what did he pay for all? Ans. $245,680. 
19. In a row of houses there are 46 rooms, in each room 4 
windows, and in each window 12 panes of glass; how many 

panes in all the houses ? Ans. 2208 panes. 
20. If Thomas sells 48 papers a day, and Henry 72 papers 
how many more papers does Henry sell in 94 days than 
Thomas? Ans. 2256 papers. 
21. In 1852, 157,548 Irish immigrants arrived in the 
United States; at this rate what would be the number of 
immigrants from the beginning of 1852 to the end of 1875 
Ans. 8,181,152. 
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day snd the other at the rate of 67 miles a day, how far will 


they be apart in 67 days? Ans. 7504 miles. 
28. A planter put up his cotton into 275 bales, averaging 
$76 pounds each, and sold it at 15 centa per pound; what 
did he receive for the whole? Ans. $23,760. 
24. Mr. Angell’s annual income is $9750, and his average 
daily expenditure is 89.75; what can he save in a year of 
865 days? Ans. $6191.25. 
25. A bank teller receives $2500 salary, and spends $520 
for board, $475 for clothing, $112.65 for books, and $117.36 
for other expenses annually; how much will he save in 6 
years? Ans. $6875.50. 
26. How many miles will a railroad conductor travel in 
a year if he makes a trip from Harrisburg to Philadelphia 
(106 miles) and back, every day except Sundays, reckoning 
63 Sundays to a year? Ans. 66,356 milpa. 
$7. A shoe-dealer bought, 35 -cases of French calf boots, 
each case containing 12 pair. at $6.50 a pair; what did the 
bill amount to? Ans. $2'130. 
$8, A. division consisted of 4 regiments, each regiment of 
9 companies, and each company of 98 men; how many men 
in the division ? Ans. 8528 men. 
89, In a block of houses there are 45 buildings, each 
building containing 39 windows, and each window 12 panes 
of glass; how many panes of glass in the whole block of 
bofldings ? Ans. 11,280 panes. 
80, If it requires 124 tons of iron worth $72 a ton to build 


one mile of a railroad, what will be the cost of iron enough 
to build a railroad 236 miles long? Ans. $2,107,008. 
81. A field contains 5076 rows of corn, each row contain 


Ans. 81,817,630 stalks 
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CONTRACTIONS IN MULTIPLICATION. 


78. Oontractions in Multiplication are abbreviated 
methods of multiplying. 


79. A Composite Number is the product of two or 
more numbers, each greater than a unit, called factors. 
Thus, 24 is a composite number, whose factors are 4 and 6, 


or 3 and 8, or 9, 3, and 4. 


80. When the multiplier is a composite number. 
1. Multiply 53 by 24. 


8. 362 by 45. Ans. 16390. 
.| 9. 898 by 49. Ans. 43764. 
10. 3572 by 35. Ans. 195000 


Ans. 4872. 11. 4087 by 27. Ans. 110349. 
Ans. 1749. | 12. 8937 by 43. Ans. 315854. 
Ans. 13392. 18. 40729 by 72. Ans. 3939488 


will cost 7 times 28 dollars, which 
are 196 dollars; and 35 cows, which are 5 times 7 


16. What cost 21 yards of muslin, at 14 cents a yard? 

Ans. $3.94. 
1€, What cost 15 barrels of fish, at $13 a barrel? 
Ana. XK 
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17. What cost 24 horses, at the rate of $165 each? 


Ans. $3960 
18 What will 42 cows cost at tbe rate of $27 apiece? 
Ans. $1134. 
19. What must I pay for 84 books, at the rate of $3.95 
each? Ans. $273. 
20. If one bushel of rye is worth $0.84, how much are 
64 bushels worth? Ans. $53.16. 


21. If a yoke of oxen cost 3137, what will 56 yoke cos 
at the same rate? dns. 87672. 

22. What cost 64 acres of land, at $256 an acre; and 
what cost 81 acres at the same rate? Ans. 2d, $20,786 


CASE II. 


$1. When there are ciphers at the right of one or 
both factors. 

Principle.— Annezing one cipher to a number multiplie 
it by 10; annexing two ciphers multiplies it by 100; annex 
ing three, multiplies it by 1000, etc. 


For, adding one er removes each term one p? 
thus makes it denota 10 times un marry unite as 
number is ten times as great na before. 


1. Multiply 26 by 140, also 2600 by 140. 


SozerTion ler.— 26 -— by 14 OPERATION. OPERATION. 
364; hence 26 multiplied by 149, 26 


Nee left, and 
hence dhe entire 


is 10 dy 3 14, equals 10 times 140 
804, which, ing one cipher 104 
equals 8640 annexing 104 


Soznorion 2p.—14 times 26 equals — 
364, hence 14 times 26 hundred equals 9640 


100 times as much, which by annex: 
two ciphers, is 36400; and 140 times 2600 equals 10 times 36400 which, 


by annezing one cipher, is 364000. Hence the following rule: 
- Rule.— Take the product of the numbers denoted by the 


significant figures, and annex as many ciphers to the result 
18 are found at the right of both factors. 


WRITTEN EXERCISES. 


2. Maltiply 725 by 60. Ans. 43500 


8, Multiply 927 by 80. Ans. TAIGO. 
4. Multiply 2187 by 300. Ans. &. 
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6. Multiply 4109 by 500. 

6. Multiply 5090 by 700. 
7. Multiply 7355 by 6000. 
8, Multiply 2170 by 9000. 
9.. Multiply 8542 by 2500. 
10. Multiply 7681 by 7300. 

11, Multiply 6500 by 2500. Ans. 16250000. 

212. Multiply 7800 by 6700. Ans. 52260000. 
ads. Multiply 85600 by 12500. Ans. 445000006" 
14. Multiply 87200 by 23000. 0056 Um 
6. Muitiply 90700 by 50700. 
16. Maltiply 876000 by 25600. 
17. Maltiply 807000 by 29000. 
18. Maltiply 908000 by 827000. Ans. 296916000000. 
19. Multiply 2810000 by 108000. Ans. 809960000000. 
20. Multiply 601000 by 9080000. Ans. 5511560000000. 


WRITTEN EXERCISES. 
IN ADDITION, BUBTRACTION, A! 

I bought 3 spades at 8 50 -api 
apiece, and 4 rakes at $0.75 a 
A's income is $5875 a year; he pays $ 
rent, and 3 times as much for other expenses; how 

ve annually ? Ans. 
8. -Àn army of 24,500 men 

times as many, plus 145, 

many remained in the army? Ans. 21,438 
4. Mary and Martha tried which could count the 


Ana. 44130000. 
Ans. 19530008; 


Ans. 56071300 


Ans. 4598490000. — 
Ans. 22425600000. 
Ans. 28408000000. 
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365 days in a year, light moving at the 
asecond? Ans. 42494760 millions. 

t as follows: 500 lb. opium 

ine at $4.75 per ]b.; 340 Ib. 

lb. camphor, at $0.29 per lb:; 

Ans. $6087.25. 

$1500 a year; he pays $5 a week for 

$4 a month for car fare. and his othet 

ut $2 a day; how much can be save 

Ans. $462. 

at a furniture store an oiled wal- 

, two cottage sets for $55 each, a 

at $3.50 each, and 3 camp chairs at 
r bill? Ans. $314.75. 

ugbt 150 lb. Manila bolt rope yarns 

Ib.; 450 Ib. Manila whale lines at 17 cents a 

Russia hemp tarred cordage, at 13 cents per 

Sisal rope at 11 cents per lb.; what was the 

Ans. $227.80. 

goods merchant sold to a Western customer as 

yards Cocheco fancy prints, at 7 cents a yard; 

ocheco robes, 8 cents; 156 yards Merrimac 

yards Merrimac checks and stripes, 7 

cents; 125 yards French cashmeres, $1.15; what was the 
amount of the bill? Ans. $185.28. 

12. James Chauncey & Co. sold to Barton Brothers, Dec. 

33, 1875, the following: 450 busbela White Western oats 

at + 38 © centa | a a busbel ; 


Brothers, 460 busbels Pennsylvania rye, 91 cents; 


bushels No. 2 Canada barley, $1.10; 720 bushels common 


Winter: Red Western wheat, $1.25; required tho balance of 
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INTRODUCTION TO DIVISION. 
MENTAL EXERCISES. 


1. At 8 cents each, how many melons can I buy for 15 cents? 


BoLUTION.—lf 1 melon costa 8 centa, for 15 centa I can buy as many 
melons as 3 is contained times in 15, which are 5. 


9. How many yards of ribbon,at 8 cents a yard, can bo bought for 
06 centa? 

3. A man gave 60 dollars for aheep, at the rate of 5 dollars a- heat 
how many did he buy? 


4. How many kegs, of 9 gallons each, can be filled from a hogs 
head containing 90 gallons of vinegar? 


1. How many are 15 plus 5, divided by 57 18 plus 6, divided by 
6? 40 plus 8, divided by 8? 35 plus 7, divided by 71 


8. How many are 8 times 8 divided by 4? 56 times 9 divided by 31 
6 times 10 divided by 12? 8 times 7 divided by 4? 


9. How many are 3 times 83 divided by 11? 4 times 21 divided 
by 7? 3 times 25 divided by 5? 8 times 24 divided by 8? 
10. How many pencils, worth 5 cents each, may be bought for 4 
erasers worth 15 cents each ? 
11. How many barrels of flour, at $9 a barrel, can be bought for 15 
barrels of apples at $3 a barrel! 
12. A woman carried to the store 6 dozen eggs at 25 cents a dozen; 
how many yards of calico, at 10 cents a yard, will pay her? 
13. If mackerel is worth $12 a barrel, how many barrels can be 
bought for $6 in money and 6 barrels of pork at $15 a barrel? 
14. The process of finding how often one number is contained in 
another is called dsvision. The result is called the quotient. 
15. The number divided is the dividend ; the number we divide by 
is the dirisor. The sign of division is +, and is read, divided by. 
16. The sign () aignifies that the quantities included are to b 
subjected to the same operation. 
17. Find the result of the following : 


DIVISION. 


84. The Dividend is the number to be divided. 
85. The Divisor is the number by which we divide. 


86. The Remainder is the number which is sometimes 
left after dividing. 


87. The Sign of Division is +, and is read divided by. 
It denotes that the number preceding it is to be divided by 
the number following it. 


NoTES.—1. The sign of division is a short line, in the line of writing, 
with one dot above and another below the middle of it. 
3. The symbol , was introduced by Dr. John Pell, an English mathe 


born in 1610. 
mS. ‘Division is also indicated by writing the divisor beneath the dividen 
with a t line between them ; or by writing the divisor at the left o 


the , with a curved line between them ; thus AZ, and 9)27, mean 
97 divided by 9. 


PRINCIPLES. 
1. The divisor and dividend are similar numbers. 
2. The quotient is an abstract number; the remainder ts 
amlar to the dividend. 
3. In dividing a number into equal parts, the dividend 
and quotient are similar, and the divisor ts abstract. 


METHODS OF DIVISION. 


88. There are Two Methods of performing division, 
called Short Division and Long Diviston. 


SHORT DIVISION. 


$9. Short Division is that method in which only the 
dividend, divisor, and quotient are written, the operation 


being performed mentally. 


90. Short division is generally employed when the divi- 


sor does not exceed twelve. the largest multiplier in Ste mud- 
Upliastion table 
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1. How many times is 2 contained in 358? 


BoLuTion.— We write the divisor at the left of the OPERATION. 
dividend, with à curved line between them, draw a 2)358 
line beneath the dividend, and begin at the left to di- — 
vide. 2 is contained in 3 h ] hundred times, 179 


and 1 hundred remaining; 1 hundred equals 10 tens, 

which with 5 tens are 15 tens. 2 is contained in 15 tens 7 tens times, 
with a remainder of 1 ten; 1 ten equals 10 units, which with 8 n 
equals 18 units: 2 is contained in 18 units 9 units umes, and we have for 
the quotient, 179. Hence we have the following 


Rule.—I. Write the divisor at the left of the dividend, 
with a curved line between them and a line beneath the divi- 
dend. 

II. Begin at the left, divide each term of the dividend by 
the divisor, and write the quotient beneath. 

III. If there ts a remainder after any division, regard u 
as prefixed to the next term of the dividend, and divide as 
before. 

IV. If any partial dividend is less than the divisor, write 
a cipher tn the quotient and prefiz the dividend to the nest 
term. 

V. When there is a final remainder, annex i, with the 
divisor written beneath, to the integral part of the quotient. 

Proof.— Multiply the quotient by the divisor, and add the 
remainder, if any, to the product; if the work is correct, the 
result will equal the dividend. 


Nots.—In practice we need not name the denomination of the different 
partial dividends. Thus, in the above solution we say 2 ts contained in 8, 


oace and one remaining; 2 is contained in 15, 7 times, ete. 
WRITTEN EXERCISES. 


(4) (5) 
60852 


284 


12. Divide 1395 by 5. 
18. Divide 4908 by 4 


DIVISION. 57 


14. Divide 3248 by 7. 
18. Divide 7185 by T. 
16. Divide 8097 by 7. 
1%. Divide 9136 by 8. 
18. Divide 72352 by 8. 
19. Divide 91672 by 8. 
.. $4 Divide 23769 by 9. 
` 91. Divide 30564 by 9. 
89. Divide 9876504 by J. Ans. 1410999). 
28. Divide 3201567 by 6. Ans. 5835944. 
34. Divide 4187002 by 8. Ans. 528375}. 
. 96. Divide 33702501 by 9. Ans. 93002785. 
28. If a book cost 4 dollars, Low many books, at the same 
rate, can you buy for 252 dollars? 


OPERATION. 


SonuTi0B.—lf 1 book cost 4 dollars, for 252 dollars 4)252 
we can as many books as 4 dollars are contained | san 
times in dollars, which are 63. Therefore, etc. 63 


27. There are 3 feet iu one yard; how many yards in 291 


feet? Ans. 91 yards. 
28. There are 8 quarts in one peck; how many peeks are 
there in 1728 quarts ? Ans. 216 pecks. 
.. 99. There are 7 days in one week; how many weeks in 
| 864 days? Ans. 52 weeks. 
80. A man gave 324 dollars to some boys, giving 6 dol- 
lars to each; how many boys were there? Ans. 54. 


31. If one sheep cost 9 dollurs, how many sheep can you 
buy for 1935 dollars? Ans. 215 sheep. 
82. If there are 12 pence in 1 shilling, how many sbillings 
are there in 571,886 pence? Ans. 41,658 shillings. 

88. If it require one sheet of paper to print 12 pages of a 
book, how many sheets will be required for a book of 504 
pages? Ans. 42 sheets. 

84. How long will it take two boys, starting at the same 
, plaee, and traveling in opposite directions, to be 29,076 rods 
apart, if one goes 5 and the other 7 rods in a minute? 


Ana 94998 minntea 
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LONG DIVISION. 


91. Long Division is the method of dividing when the 
work is written out in. full. It is generally used when the 


divisor exceeds 13. 


1. Divide 5848 by 33. 


BoLuTI0N.—23 is not contained in 6 thousands 
any thousands t hence there are no thousands 
in the uotient. ousands and 8 hundreds are 58 
hund Ce 
dreds times: 2 hundreds times 23 are 46 hundreds, 
which subtracted from 58 hundreds leave 12 hun- 
dreda: 12 hundreds and 4 tens are 124 tens ; 23 is 
contained in 124 tens 5 tens times: b tens times 23 


are 115 tens, which subtracted from 124 tens leave 9 
lens : ee pi mig d. 23 is contained 
in 98 units 4 times; 4 times 23 equals 92: subtracting there is a remain- 
der of 6, which will not contain : hence the quotient is 2 hundreds, 5 


tens, and 4 unita, or 254, with a remainder of 6. 


Rule.—I. Draw curved lines at both sides of the divi- 
dend, and place the divisor at the left. 

II. Divide the number expressed by the fewest terms al 
the left that will contain the divisor, and place the quotient 
at the right. 

III. Multiply the divisor by this quotient, write the pro 
duct under the partial dividend, subtract, and to the remain- 
der annex the nezi term of the dividend. 

IV. Divide as before, and thus continue until all the 
terms of the dividend have been used. 

V. If any partial dividend will not contain the divisor, 
place a cipher $n (he quotient, annex the next term of the 
dividend, and proceed as before. 

VI. When there is a final remainder, annez it, with the 
divisor written beneath, to the integral part of the quotient. 
Proof.—Multiply the integral part of the quotient by the 
divisor, and add tbe remainder, if any, to the product; if the 
work is correct the result will be equal to the dividend. 


Noves.—I. The pu operations: 1st. 
; Sth. Bring 


DL Pupiüs often have difficulty in finding the correct quotient figure: 
this difficulty can be greatly diminished by attention to the following sug. 
restions : 


"Vrite the number ; 
dows 


DIVISION, 59 


Notice how often the left-hand term of the divisor is contained in the 
or partial dividend, as far from the right hand term as the 
in the divisor is from the right hand term. 


WRITTEN EXERCISES. 


ae Divide 840 by 24. 
2. Divide 903 by 21 

8. Divide 455 by 13. 
4. Divide 4956 by 14. 
&. Divide 3510 by 15. 
6. Divide 5024 by 16. 
7. Divide 4720 by 30. 
8. Divide 5778 by 18. 
9. Divide 8736 by 31. 
10. Divide 9591 by 23. 
11. Divide 4056 by 24. 
12. Divide 5450 by 25. 
18. Divide 9672 by 26. 
14. Divide 1946 by 39. 
16 Divide 9840 by.30. 
16. Divide 11286 by 27. 
17. Divide 17500 by 28. 
18. Divide 18872 by 34. 
19. Divide 24588 by 36 
20. Divide 25536 by 88. 
21. Divide 81629 by 39. 
22. Divide 29735 by 41. 
28. Divide 28896 by 43. 
24. Divide 72945 by 45. 
25. Divide 81098 by 46. 
96. Divide 60466 by 49. 
27. Divide 141050 by 50. 


86. Divide 316160 by 53. 
«9. Thiwide 932924 hy Ká 


90 NURMAL UNION ARITHMETIC, 


80. Divide 105056 by 56. 
81. Divide 126498 by 58 


82. Divide 172999 by 59. 
88. Divide 173911 by 61. 
-- 84. Divide 178857 by 68. 
85. Divide 1568580 by 65 
A Divide 1880536 by 68. 
LAST. Divide 692208 by 69. 5 
84. Divide 2434880 by 78. 5 Ana. 31810. 
89. Divide 1031475 by 85. Ans. 19185. 
40 Divide 1680137 by 97. Ans. 17321. 
41. Divide 2138654 by 98. Ans. 21828. 
42. Divide 317646 by 126. Ans. 2531. 
48. Divide 238788 by 134. 
$4. Divide 456104 by 146. 
45. Divide 603264 by 192. 
46. Divide 711287 by 321. 
47. Divide 811332 by 372. 
48. Divide 1646301 by 381. 


49. Divide 1985175 by 425. 
60. Divide 1957413 by 453 
61. Divide 1787160 by 563. 
62. 


Divide 2100315 by 581. 
88. Divide 3207594 by 767. 
54. Divide 1019806 by 893. 
55. Divide 7481888 by 1021. 
66. Divide 5226412 by 2036. 
67. Divide 6419945 by 2135 
68. Divide 13824902 by 3367. 
69. Divide 8074528 by 6338. 
60. Divide 97547837 by 3891. 
61. Divide 4228745376 by 23456. 
62. Divide 170627676887 by 418071. 
68. Divide 129652565399 by 860078. 


64. Multiply 81603 by 608, and divide the product by 
804. 


ist. To find the number of equal perta of a number. 
3d To divide a number into equal parts. 


Sotorios.—If 1 yard of ribbon costs 8 cents, for T9 cente I can bay as 
many yards as 8 is contained times in 72, which are 9. 


9. How many oranges can I buy for 48 cents, at the rate of 8 conte 


yards of muslin at 12 cents a yard? 
1. How much wheat worth 6 dimes a bushel may be bought for 12 
bushels of corn at 5 dimes a bushel? 
8. If flour is worth $8 a barrel, how many barrels could be ex- 
changed for $12 in money and 4 barrels of fish worth 612 a barrel} 
9. A man gave 7 pencils, worth 5 cents each, for 4 packages of en. 
velopes, worth 10 cents each; what was the gain? 
10. Divide 96 by 4. 


BoLUTION.—4 is contained tn 9 tens 2 tens times and 1 ten remaining; ! 
ten and 6 unita equal 16 units; 4 is contained in 16 unita 4 unita timos ; 
hence the quotient is 2 tens and 4 unite, or 24. 


11. Divide 68 by 2; 69 by 8; 56 by 4; 72 by 8; 75 by 5; 76 by 4 
(96 by 6; 147 by 7; 176 by 8. 

19. Divide 720 by 8; 850 by 7; 720 by 9, 156 by 12; 281 by 11; 
1324 by 12; 2408 by 8; 2718 by 9; 1728 by 12. 

13. If you earn $15 a week and pay $5 for board and $4 for other 
expenses, in what time could you save $72? 

14. Two men start from places 180 miles apart, and travel towards 
each other, one going 4 and the other 5 milea an hour; in how many 
hours will they meet? 


NORMAL UNION ARITHMBTIO. 


WRITTEN EXERCISES. 


1. At 25 dollars each, bow many cows can be bought for | 


575 dollars? 


BoLuTION.—lf 25 dollars will buy one cow, 575 OPERATION. 
dollars will buy as many cows as 25 dollars are onn- 95)575(23 


tained times in 575 d which are 23. 
2. In one bogshead there are 63 gallons; how many hogs. 


beads in 15,435 gallons ? Ana. 245 hhd. 
8.. How many horses can you get for 1824 dollars, at the 
tate of 152 dollars each? Ans. 12 horses. 


4.. If a boat sails 25 miles an hour, bow long will it be in 
sailing 1800 miles? Ans. 72 hours. 
6. How many years must a perpon labor to earn 813, 140, 


at the rate of $130 a year? Ane. 18 years. 
6. How many acres of land can you purchase for $11,696, 

at the rate of $86 an acre? Ans. 136. 
7. How many cows, at $37 each, can be hought for 74 

r “horses, at $150 each? dna. 300 cowa. 
-8. How many oxen, at $54 each, can be bought for 108 

mules, at $94 each ? Ans. 188 oxen. 


9. A labors 72 weeks, at $14 a week: how much wheat 

at 42 cents a bushel will pay him? Ans. 2400 busbels. 
10. The circumference of the earth is 25,000 miles; how 
long would it take a vessel to sail around it, going at the 

rate of 125 miles per day ? Ans. 200 days. 
11. The distance from the earth to the sun is 93,000,000 
miles; how long will it take light to reach us from the sun, 
moving 11,520,000 miles a minute? Ans. 8 thin. +. 
. ^ 12. The moon is 240,000 miles from the earth; bow long 
/ would it take a balloon to reach it, moving at the rate of 75 
miles an hour? Ans. 3200 hours. 
18. A builder received Western landa at $25 per acre and 
a balance in cash of $7300, in trade for a row of 15 houses 

at $2575 each; how many acres did he receive? Ans. 1958. 
14. A person wishes to trade land worth 150 dollars sp 


acre, for 125 acres, at 75 dollars an acre, and gain 675 dollars 
by the bargain; how many acres will be exchanged? 
Ana. G2 


DIVIBION. 


MENTAL EXERCISES. 
1 What is one of the 4 equal parts of 4? 


„3 One of the 4 equal perta of 34 ia 6, eince 6 taken 4 times ia 


2. Find one of the 4 equal parts of 12; of 20; of 36; of 48; of 83; 
9f 40; of 44. 
3. Find one of the 5 equal parta of 15; of 25; of 80; one of the 6 
equal parts of 42; of 48; of 60; of 72. 
4. Find one of the 7 equal parts of 85; of 56; of 63; one of the 8 
equal parts of 40; of 72; of 88; of 96. 
5. What is one-third of anything? Ans. One third of anything is 


one of the 8 equal parts into which it can be divided. 
6, What is one-half of anything? one-fourth? one-fifth? one sixth! 


me-ecventh? one-eighth? one-ninth? one-tenth? 
J. What is one-fourth of 24 dollars? 


BOLUTION.—One-fourth of $24 is $6, since $6 taken 4 times equais 636. 


8. What is one-fourth of 207 of 86? of 48? of 667 of 72? 
9. What is one-third of 21? of 277 of 80? of 86? of 48? 
10. What is one-fifth of 15? of 80? of 40? of 45? of 60? 
11. What is one-sixth of 48? of 72? of 84? of 90? of 067 
19. If 6 slates cost $1.20, how much is that apiece? 


BOLUTION,—If 6 slates cost $1.20, one slate cost one-sixth of 61.20, wideh 
is 30 cents. 


18, 1f 8 pairs of gloves cost $2.40, how much is that a pair? 
14. If 6 cords of wood cost $48, what is the price per cord! 
15. What do I pay a bushel for apples if 12 bushels cost me 94.907 
16, What does a lady pay a yard for lace if 12 yards cost her $7.201 


WRITTEN EXERCISES. 


1. Divide 335 into 5 equal parts. 


Souurion ler.—If we divide 235 into 5 equal parta, OPERATION. 
each ie $ of 385: $ of 23 tena is 4 tens and 3 tens 5)235 
remaining; tens and 5 units equal 35; } of 35 is 7; 47 
wA. 235 is 47, or 47 is one of the 5 equal parts 

SoLUTION 2p.—One of the five equal parts of 5 is one, hence one of 


the'5 equal parts of 235 is as many times one as b is contained times in 
are 47. Therefore, etc. 


$35, 
2. Divide 919 into 4 equal parts. 


8. Divide 222 into 6 equal parta. 
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4. Divide 455 into 7 equal perta. 
&. Divide 592 into 8 equal perte. 
6. Divide 425 into 17 equal parta. 
7. Divide 608 into 19 equal parta. 
8. Divide 110T into 9 equal parta. 
9. Divide 2574 into 11 equal parta. 
10. Divide 3780 into 12 equal parta. 
11. Divide 3168 into 24 equal parta. 
12. Divide 10725 into 33 equal parts. 
18. Divide 205896 into 46 equal parts. 
14. A man divides $318 among 6 boys; how much will 


each one receive? 


Sol. Uriox lgr.—[t will require $6 to give each boy OPERATOR. 
iving $318, each boy will receive as many 


are contained times in $318, which are 
Therefore, etc. 


16. If 19 men earn $884 in a week, bow much does one 
man earn? Ans, $32. 
16. A boat goes 1584 miles in 24 hours; how far will it 
Y go in 1 hour? Ans. 66 miles. 
17. There are 1575 gallons in 25 hogsheads; how many 
gallons are there in 1 hogshead? Ans. 68 gallons. 
18. There are 8316 cubic inches in 36 gallons of wiae; 
how many cubic inches are there in 1 gallon? Ane. 981. 
19. There are 1614 cubic inches in 27 gallons of beer; 
how many cubic inches in one gallon ? Ane. 298. 
20. There are 221,760 feet in 42 miles; how many fe 
are there in one mile ? Ans. 5989. 
21. Sound moves 61,545 feet in 55 seconds; how far does 
it move in one second! Ans. 1119 feet. 
22. If a turnpike 132 miles long cost $339,940, how maeb’ 
did it cost per mile? Ans. 82570. 
28. The salary of the President of the United Status is 


$50,000 a year; what is it a day? Ans. $137 nearly, 
24. A man having $20.000 buys 150 acres of land, at O95 


DIVIBION. 


CONTRACTIONS IN DIVISION. 


1. Divide 2952 by 24, using the factors 4 and 6. 


by 6, and th lst.— To multiply by 24 we may multiply OPERATION. 
and then multi ply that * product by 4; j hence, to 4)2952 
by 24 we may divide 4, and then divide that 6)738 


uotient by 6. Dividing by 4 we have 738, and divid- own 
e 123; hence, etc. 123 


SoLuTIOX 2D.—Bince 24 times a number equals 6 times 4 times the 
| number, 1 i 125. ene e. of $ of the number; : $ of 2952 is 788, 
and è of 738 is 123; hence, etc. 


Rule.— Divide the dividend by one factor of the divisor, 


the quotient by another factor, and thus continue for all the 
factors used ; the last quotient will be the quotient required. 


WRITTEN EXERCISES. 
Divide the following, using the factors: 


2. 570 by 15. (15223 x 5) 


9. 12560 by 40. 
10. 223894 by 73. 
11. 41419 by 108. 
19. 64440 by 130. 
16. 54576 by 144. 


TO FIND THE TREUE BBMAINDERB. 


. 97. The True Remainder in successive division, it Is 
evident, is not the last remainder, nor the sum of all the 
remainders; it is necessary, therefore, to explain the method 
of fading the true remainder. 


5 
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1. Divide 791 by 24, using the factors 3, 8, and 4. 


een mpi, fe o find that OPERATIOR. 

/91 equals 395 twos ] remaining ; di- 3)791 

viding 395 twos by 3, we find 395 twos equals — 

181 mes and 2 two, or 4, remaining; di- 3)395 1 

viding by 4, we find tbat 131 sizes consists 4)181, 2 0 == 4 

of 32 twenty-fours and 3 sizes, or 18, remain- , 3 sizes aml 8 
True remainder, 23. 


ing. Hence the true remainder is 184-44- 
I, waich is 23. Hence, to find the correct 
remainder we have the following ` 


Rule.— Multiply each remainder by all the divisors pre 
ceding the one which obtained ù, and take the sum of th 
products and the remainder arising from the first division 


Divide the following and find the true remainder: 


2. 582 by 15. Rem. 13. 
8. 503 by 12. Rem. 11. 
4. 2497 by 20. 


6. 4507 by 14. 
6. 3717 by 30. 

7. 13853 by 105. 
8. 41837 by 180. 
9. 47117 by 308. 
10. 96711 by 310. 
11. 87831 by 120. 


64, i 
From this solution we may derive the following 


Rule.—I. Out off the ciphers at the rigM of the divisor 
and as many terms at the righi of the dividend. 
II. Divide the remaining part of the dividend by (M 
remaining part of the divisor. 
III. Prefiz the remainder to the part of the dividend cu 
off, and the result will be the true remainder. 


— — MAA RE 
remain be the figures cut off at the the 
gures at the left. 


DIVISION. 


4. Divide 1733 by 500. 
& Divide 3765 by 100. 
€. Divide 1859 by 800. 
7. Divide 9763 by 900. 
8. Divide 14873 by 1900. Ans. I; Hem. 1678. 


9, Divide 25075 by 2300. Ans. 10; Rem. 2076. 
10. Divide 187654 by 14700. Rem. 11954. 
11. Divide 269856 by 237000. Rem. 32856. 
12. Divide 5767220 by 4730000. Bem. 1031920. 


EXERCISE UPON THE PARENTHESIS. 


99. The Parenthesis ( ), denotes that the quantities 
meluded are to be subjected to the same operation; thus, 
! 


(8--6—4)x3 denotes that the value of 8+6—4 which is 
10, is to be multiplied by 3. 
The vinculum, thus 8+6—4 3, is often used in place of 


the parenthesis. 
1. What is the value of (12+9—7)X5? 


Sonurtion.—12-+-9 equals 21, and 21 minus 7 equals 14, and 14 mul. 
tiplied by 5 equals 70. Therefore, etc. 


| Required the value 
2. Of (35 -33—18)x J. Ana. 310. 
b 8. Of (46 497 — 82) x 9. Ans. 549. 
4. Of (98 — 75 ＋87)) 14. Ans. 1540. 


* Of (59+ 96—47)+6. Ans, 28. 
€ Of (145— 1107117) 8. Ans. 19. 
7. Of (396—128-+4 483) x 32. Ans. 34083. 
8. Of (869+ 980 — 1120) 45. Ans. 16. 
9. Of (38098) x (360—145). Ans. 158730. 
10. Of (689—3921-- 986—397) x 428. Ans. 401098. 
11. Of (129+ 487—244)-+-(247—310+11). 
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WRITTEN EXERCISES. 
ON THE FOUR FUNDAMENTAL BULBS. 


1. The minuend is 4160, and the subtrabend ia 34 
ia the remainder? 
$. The minuend is 9164 and tbe remainder ia 
is the subtrahend? 

8. The subtrabend is 8873 and the 


is the minuend : 

4. The maltiplicand is 745 and the 
the product? 
& The multiplicand is 2468 and the prodzct 
the multiplier ? 

6. Tbe product is 881919 and the multiplier 
the multiplicand ? 

7. The dividend is 518077 and the divisor 
the quotient ? 

8, The dividend is 801222 and the quotient 
the divisor? 

9. The divisor is 587 and the quotient 
dividend ? 

10. The dividend is 72987 and divisor 
quotient and remainder. 

11. The dividend is 7972, the quotient is 27 
der 26; what is the divisor . 
12. The divisor is 26, the 372, and 
what is the dividend ? 

18. Thomas read 789 pages of history in 
lacks 824 of being as many as Walton read ; 
both read? — 
14. A freight car ran 365 miles one week, 
far, lacking 246 miles, the next week; 
second week? 


16. A sold 83 s of whea 
bushels, and tben had 3146 bushels ; 
he at first ? Ans. 8950 


18. My barn cost $3156; my house cost 3 tim 
as my barn, and my farm cost as much as both ; 


DIVISION. 69 


e 12. The value of 5 horses and J males is $2486; now if 
/ the value of each mule is $308, what is the value of each 
horse ? Ans. $196. 
18. À man left $2535 each to his four children, but one of 
them dying, tbe three remaining children divided the money; 
how much did each receive ? Ana. $3380. 
19. Mr. Smith left $6264 to each of three sons and $7340 
to each of two daughters, but one daughter dying, ber share 
was equally divided amoog the remaining children; what 
did each receive? Ans. Son, $8074; daughter, $9050. 
90. Tbe income of a man who “struck oi" was $480 a 
day; how many teachers would this employ at a salary of 
$488 a year? Ans. 400. 
21. A stock dealer bought 325 cows at $28 each, and sold 
124 of them at cost; how much must he receive a head for 
the remainder to gain $804? Ana. $39. 
22. Mr. Galton buys a farm of 110 acres at $75 an acre, 
$2200 to be pr d down and the remainder in five yearly 
installments; what must he pay each "ear? Ans. $1210. 
28. A farmer raised 765 bushels of oate, of which he kept 
65 bushels for seed, and after retaining enough for the ase of 
his borses till next harvest, allowing 60 bushels to each 
horse, sold the balance at 85 cents a oushel, and received 
$442; bow many horses had be? Ans. 3 horses. 
24. Mr. Milman bequeathed $6500 to each of two sons, 
to a third son $1000, $5000 to each of 3 daughters, and the 
balance of his estate, amounting to $25,000, to several be 
nevolent institutions ; the will, however, being set aside, the 
property was divided equally among his children; what was 
the share of each? Ans. $9000. 
76. If a soldier enlisting in the late war for 3 years, re- 
estved a bounty of $930; then served one year as a private, 
at $18 & month, 6 months ss a corporal, at $14 a month, 
and 18 months as a sergeant at $17 a month; what was the 
whole amount of hia vay and hia average pay per month? 
Ans. $41 a month 


NORMAL UNION ARITHMBTIQ. 


GENERAL PRINCIPLES 


OF THE FUNDAMENTAL RULES. 


PRINOIPLES OP ADDITION. 


1. The sum of all the parts equals the whole. 
2. The whole diminished by one or more parts equals the sum of 
the other parta 


PBINOIPLES OF SUBTRACTION. 


1. The Remainder equals tbe Minuend minus the Subtrahend. 


3. The Minuend equals the Subtrahend plus the Remainder. 
8. The Subtrahend equals the Minuend minus the Remainder. 


PRINOIPLES OF MULTIPLICATION. 


1. The Product oquals the Multiplicand into the Multiplier. 
3. The Multinlicand equals the Product divided by the Multiplier. 
8. The Multiplier equals the Product divided by the Multiplicand. 


PRINOIPLES OF DIVISION. 


1. The Quotient equals the Dividend divided b” thu Divisor. 

2. The Dividend equals the Divisor multiplied vy the Quotient. 

8. ‘The Divisor equals the Dividend divided by the Quotient. 

4. The Dividend equals tbe Divisor multiplied by the Quotient 
plus the Remainder. 

50. The Divisor equals the Dividend minus the Remaindes, divided 
by the Quotient. 


OTHER PRINOIPLES OF DIVISION. 


1. Multiplying the Dividend or dividing the Divisor by any nume 
ber, multiplies the Quotient by that number. 
2. Dividing the Dividend or multipiying the Divisor by any num 
ber, divides the Quotient by that number. 
8. Multiplying or dividing both Dividend and Divisor by the emaite 
number, does not change the Quotient. 
4. A General Law. A change in the Dividend by multipheatioa 
or divimon produces a similar change in the Quotient; but such a 


change in the Divisor produces an opposite change in the Quotient. 


Nore TO Taacum.— Let the pupils be required to show the reason - fee 
the above principles, and give illustrations of them. No demonstration 
are given, since ft is better for the pupil to learn to depend somewhat 
himgelf, that he may become, not a mere imitator, but an original 


SECONDARY OPERATIONS. 11 


INTRODUCTION TO SECONDARY OPERATIONS. 


MENTAL EXERCISES. 


1. What numbers multiplied together. will produce 4? 6? 8? 101 
127 14? 16? 181 20? 241 267 381 80? 


2. What numbers can be produced out of the numbers 2 and 8? 8 
and 67 2, 8, and 67 8, 4, and 5? 2, 3, 4, and 6? 

8. Will the product of any two numbers, each greater than a unit 
produce 1, 2, 8, 6, 7, 11, 18, 17, 19, 23, 29, 81, and 87? 

4. What may we call a number which is composed by multiplying 
severa] numbers together? | Ans. A Composite Number. 

5. What shall we call numbers that cannot be produced by multi- 
plying several numbers together? Ans. Prime Numbers. 

6. Which are prime and which composite numbers in the follow 
ing list: 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 12, 18, 14, 157 
7. What may we call the numbers whose product makes a compo- 
site number? Ans. Makers of the numbers. 

8. If the word Fuctor means the same as maker, what may we 
call the makers of a composite number? Ans. Factors. 

9. Form composite numbers out of the factors 8 and 4; 8, 4, and 6, 
4, 5, and 6. What are the factors of 12? 157 18? 207 21? 94? 
10. Form a composite number by using 2 twice as a factor; 8 twice 
as œ factor; 2 three times as a factor; 8 four times aa a factor. 

11. Required one of the two equal factors of 9; of 16; of 25; of 86 
one of the three equal factors of 8; of 27; of 64; of 125. 


third power of 2; of 8; of 4; of 6. 
14. One of the two egual factors of a number is the second root of a 
numler: one of the three equal factors is the therd root, etc. 
15. What is the second root of 16? of 25? of 86? of 49? 
the third root of 8? of 277 of 64? of 125? 
16. What would it seem natural to cal] the process of making 
composite numbers? Ans. Comporition. 

17. What would it seem natural to call the process of finding the 


What is 


NORMAL UNION ABITHMBTIG. 


SECTION III. 


SECONDARY OPERATIONS. 


300. The Primary Operations of arithmetic are those 
of synthesis and analysis, including the four fundamental 


rules. 


101. The Secondary, or Derivative Operations, are 
those which arise from or grow out of tbe primary opere 


tiple, Involution, and Evolution. 


COMPOSITION. 


108. Composition is the process of forming composite 
numbers when their factors are given. 


104. A Composite Number is a number which can be 
. produced by multiplying together two or more unt 


each greater than a unit; as 8, 19, 15, ete. 


105. The Factors of a composite number are the num- 
bers, which, when multiplied together, will produce it; thus 
4 and 2 are the factors of 8. 


106. A Prime Number is one that cannot be produced 
by multiplying together two or more numbers, each greater 
than a anit; as, 9, 5, 7, 11, etc. 


107. A composite number consisting of two equal factors 
is said to be the 2d power of that factor; of three equal 
factors, the 8d power, etc.; thus, 9 is the 2d power of 8, and 
64 is the 8d power of 4. 


NoTR.—Àn even number is one that la exactly divisible by 2; an odd 
sumber is one that is not exactly divisible by 2. 


HENTAL AND WRITTEN EXERCISES. 


t. Tell which of the following numbers are prime or 
somposite: 3, 8, 4, 5, 6, 1, 8, 9, 10, 11, 12, 18, 14, 15, 16. 


COMPOSITION 


11, 13, 13, 14, 15, 16, 17, 18, 19, 20? 


& What is the 3d power of each of the above? The 4tb 
power? The 5th power? The 6th power? 


PRINCIPLEA. 


1. Form s composite number out of 4, 9, and 5. 


BoLuTIoN.—A composite number formed out of the 
axons, 4, 9, and 5, is equal to their product, which is 4x 9x 5180 


WRITTEN EXERCISES. 
Form composite numbers out 


2. Of 5, 6, 7, and 8. Ans. 1680. 
8. Of two 93's, 3, and J. Ans. 84. 
4 Of three 3’s, four 2's, and two 5's. Ans. 10800. 


Ans. 695 


& Find a number consisting of four 5’s. 
6. Find the fifth power of 3, of 4, of 1. 


Ans. 243; 1094 ; 16807. 
7. Form a composite number out of the first four prime 
pumbers after unity. Ans. 210. 


8. Form a composite number out of all the prime numbers 


between 11 and 99. Ans. 96577. 
9. Form all the composite numbers you can out of 9, 3, 


5, and J. Ans. 6; 10; 14; 15; 21; eto. 


1@ Form all the composite numbers you can out of 2, 3, 
6, T, and 11. Ans. 6; 10; 14; 22; 15; 21; etc. 
$i. Find a composite number consisting of three factors. 
the frst being 3, the second being twice as great, and Une 
third three times as great. Ana . 


74 NORMAL UNION ARITHMBETIO. 


DIVISIBILITY OF COMPOSITE NUMBERS. 


109. Composite Numbers can be divided by the factors 
which produce them. 


110. The Factors of many composite numbers may be 
seen by inspection from the following principles: 


PRINCIPLES. 


AA 4 mumbar a divisible by 3 when the righ hand lerm 
is zero or an even digit. 


For, the number is evidently an even number, and all even numbers 
Givisible by 2. 


3. A number is divisible by 4 when the two right hand 
terms are ciphers, or when the number they express i 
divisible by 4. 

If the two right hand terms are ciphers,the number equals a number 
of hundreds, and since 100 is divisible by 4, any number of hundreda is 
divisible by 4. 

If the number expressed by the two right band digits is divisible by 
4, the number will consist of a number of hundreds plus the number ez- 

reased by the two right hand digits (thus 123221200 f 32); and since 
boch of these are divisible by 4, their sum, which is the number itself, 
is divisible by 4. 


VA A number is divisible by 5 when tts right hand term is 
0 or 5. 


When the unit figure is O, the last partial dividend must be 0, 10, 96 
80, or 40, each of whic is divisible by 5. When the unit Ame lad 28 
last partial dividend must be 15, 25, 35, or 45, each of which is di via 
by 6. Therefore, etc. 


5. A number is divisible by 6 when it is even, and the sum 
of the digits 18 divisible by 3. 
Rince the number is even it is divisible by 2, and since the eum ef 


digits is divisible by 3 the number is diviaible by 3, and ainos it de 
both 2 and 3, it will contain their product, 3x 2, or 6. | 


* 


y 


FACTORING. 


, p 
er by the three right hand digits (thus 1736817000368) 
nd since both of these are divisible by 8, their sum, which is the 
umber itself, is divisible by 8. 


T. A number is divisible by 9 when the sum of the digits ts 


For, such a number equals a number of tens, and any number of tens 
divisible by 10, hence the number is divisible by 10. 


Nors.—1. A number ts divisible by T when the sum of the odd numerical 
priodas, minus the eum of the even numerical periods, is divisible by 7. 

2. A mmber is divisible by 11 when the difference between the suma of the 
femme e md 
erences te 0. 


INTRODUCTION TO FACTORING. 


MENTAL EXERCISES. 


1. Mame the prime numbers from 1 to 50. 

9. Name the composite numbers from 0 to 50. 

3. Namo some of the factors or makers of 12, 15, 21, 28, 86, 54, 72. 
4. Mame the prime numbers which are factors of 12, 18, 90, 24, 86, 
. and 72. 
5. Whet shall we call the factors of numbers when they are prime 
umbess? Ane. The Prime Factors. | 

6. Mame the prime factors of 12, 16, 18, 20, 24, 80, 82, 86, 40, 45, 
D, 60, and 80. 

J. Ilustrate the principle that the factors of a number are déeésors 


f the number. 
8. How then can we find the factors of a number? Ans. By find 


the divisors of a number. 


|. How can we find the divisorsof à number? Ane. By trial, aided 
y the priucipies of Art. 110. 


76 NORMAL UNION ARITHMETIC, 


FACTORING. 


y 111. Factoring is the process of finding the factors of 
composite numbers. Unity and the number itself are m 
regarded as factors. 


112. The Factors of a composite number are the numben 
p// which multiplied together will produce it; thus, 3 and 4 are 
factors of 12. 


113. The Prime Factors of a composite number are ths 
Y prime numbers which multiplied together will produce it; 
thus, 2, 2, and 3 are the prime factors of 13. 


114. One of the two equal factors of a number is called 
its 3d, or square root one of the 3 equal factors, its 3d, or 
cube root, etc.; thus, 3 is the 2d root of 9, 2 the 3d root of 8. 


PRINCIPLES. 
l. A divisor of a number, excepting unity and ttsel/, isa 


1. Find the prime factors of 106. 


SoLUTION. img Ca 3 3, we find that 3 is a fac- OPERATION. 
tor of 105 (Prin. 1) ividing the quotient by 5, we 3)105 


find that 5 and 7 are factors of 35 (Prin. 2), and since 

these numbers 3, 5, and 7, are prime numbers, they are 5)36 

ibe prime factors of 105. 7 
Rule.—I. Divide the given number by any prime numbe9* 

— l, that vill d 


FACTORING. 


What are the prime factors 
2. Of 287 
8. Of 847 
4. Of 125? 
5. Of 325? 
6. Of 2107? 
7. Of 114? 
8. Of 432? 
9. Of 436? 
10. Of 1872? 
11. Of 16447? 
«T9. Of 1184? 

18. Of 1140? 


116. To resolve a number into equal factors. 
. Find the two equal factors of 1225. 


OPERATION. 


BoLoTION.— We first resolve the number into its 


Rule. LL Besolve the number into its prime factors. 

II. Take the continued product, of one of each of the two 
equal factors, when we wish the two equal factors, one of 
pach of the three, for the three equal factors, etc. 


. 2. Find the two equal factors of 16, 36, 100, 196, 956, 824, 
BOO, 1996, 9095. Ans. 4, 4; 6, 6; 10, 10; 14, 14, ete. 

8. Find the square root of 295, 576, 1764 8186, 3969, 5184 
Ans. 15; 94; 42; 56; 68; 172. 

4. Find tbe cube root of 27, 64, 125, 216, 619, 1000. 
Ans. 8; 4; 5; 6; 8; 10. 

&. Find the fourth root of 16, 81, 256, 1996, 4096, 30786 
Ans. 2;.3; 4; 6; 8; 19. 

8. Find the fifth root of 82; 243; 1024; 3125. 

Ans. A; 8545 8 


NORMAL UNION ARITHMETIC, 


INTRODUCTION TO COMMON DIVISOR. 


MENTAL EXERCISES. 


1. Name an exact divisor of 6; of 9; of 12; of 15; of 18; of 20; d 
84; of 86. 

2. What exact divisors are common to 8 and 12? to 10 and 15? € 
12 and 18? to 34 and 86? to 82 and 48? to 48 and 72? 


3. What may a divisor common to two or more numbers be calle! 
Ans. Their common diowor. 

4. What isa common divisor of 16 and 24? of 15 and 20? of f 
and 80? of 48 and 54? 

5. What is the greatest divisor common to 24 and 32? to 89 ani 
56? to 48 and 72? to 72 and 96? 


6. What may the greatest divisor common to two or more numben 
be called? Ans. Their greatest common divisor. 


7. What is the greatest common divisor of 24 and 30? of 45 and 9! 
of 54 and 60? of 64 and 721 


8. What prime factors are common to 18 and 24? 27 and 07 9 
and 85? 36 and 401 


9. The product of what two prime factors of 12 and 18 will divide 
both? of 20 and 80? 


GREATEST COMMON DIVISOR. 


117. A Divisor of a number is a number that exactly 
divides it. Thus 4 is a divisor of 20. 


118. A Common Divisor of two or more numbers is a 


pumber that exactly divides each of them. "Thus 4 is: 
common divisor of 16 and 20. 


119. The Greatest Common Divisor of two 
| numbers ia the greatest number that exactly divi | 
of them. Thus 8 is the greatest common divisor of 16 amd: 


" T€ greatest common ctviseor may be represented by the initis) 


—— 


PRINCIPLES. 


1. A common factor of two or more numbers is a facit 
of their greatest common divisor. 

2. The product of all the common prime factors of tw 
or more numbers ts (heir greatest common divisor. 

3. if COE COF AT B A ES Ra 
sum and also of their diference. 


COMMON DIVISOB. 


pie for Sine tor, 


FIRST METHOD. 


and taking th eir product. 
.. V. Find the greatest common diviaor of 43, 84, and 126. 


.. BoLuTIOox. We write the numbers one beside OPERATION. 
another, as in the margin. vi y 2, we see 
that 2 is a factor of each numbers B i is therefore 


2|42 - 84 - 126 | 


n factor of tbe G. C. D. (Prin. 1). Dividing the, 
quotients we see that 3 is a factor of each 
number erefore & factor of the G. C. D.; 
and in the same way we see that 7 is & factor of 
the G. C. D. Now since the quotients 1, 2, and 

8 are prime to each other, 2, 3, and 7 are all the 


common factors; hence their product, which is 42, is the Q. "o 
(Prin. 3). 


II. Take the product of "all the divisors ; the result will 
greatest common divisor. 


Whet is the greatest common divisor of 
£. 10, 90, and 30? 
&. 36, 48, and 54? 
4. 18, 36, and 72? 
& 48, 72, and 967 
€. 190, 310, and 360? 
de 210, 315, and 420? 
&. 258, 886, and 420? 
9. 890, 495, and 660? 
1@ 488, 780, and 10937 


ee —e—— ee 


/— —_ — 


80 NORMAL UNION ABITHMETIO. 


SECOND METHOD. 


12%. This method consists in resolving the numbers 
Into their prime factors, and taking the product of the com. 


mon factors. 
1. Find the greatest common divisor of 42, 84, and 126. 
OPERATION. 


42-29 x 8X7 
84-2 x 2x 3x7 


Find the greatest common divisor of 
2. 270, 815, and 405. &-- 
8. 168, 192, and 216. ( 


4. $59, 308, and 864. V« 
— &. 504, 546, and 58 


6. 399, 448, and 504. 
7. 432, 504, and 648. 
8. 792, 864, 936, aad 1 
9. 384, 576, 168, and 9 


large 
readily factored. 
1. Find the greatest common divisor of 82 
BoLuTIoN.—We divide 56 by 32, the divisor 32 


the G. C. D. Since 32 and 56 are each a number of 
times the G. C. D., their difference, 24, is a number 
of timés the Q. C. D., by Prin. 8; and since 24 and 


32 are each a number of times the G. C. D., their 
the G. C. D. 


NORMAL UNION ABITHMETIC. 


INTRODUCTION TO COMMON MULTIPLE. 


MENTAL EXERCISES. 


1. What number is three times 5? four times 6? five times 6? 1 
times 87 

3. A number which is one or more times another number is called 
a multiple of that number. 

3. What is the multiple of 4? of 5? of 6? of 1 * of 8? of 9? c* 101 
of 11? of 19! 

4. What multiple is common to 2 and 8? to 8 and 4? to 4 and 6? to 
9 ard 8? to 6 and 9? 

9. What may we call a multiple common to two or more number! 
Ans. À common multiple. 
6. What is a common multiple of 4 and 5? 8 and 9? 6 and 714 
and 6? 5 and 81 


1. What is the least multiple common to 2 and 4? (and 61 (and 
6? 6 and 8? 8 and 12? 


8. What shall we call the least multiple common to two or mere 
numbers? Ans. Their least common multiple. 
9. What is the least common multiple of 4 and 6? 9 and 127 10 
and 167 20 and 24?! 25 and 301 


LEAST COMMON MULTIPLE. 


number; thus, 4 times 5, or 20, is a multiple of 5. 


number which is a multiple of each of them; thue, 
common multiple of 2, 3, and 4. 


126. The Least 


numbers is the least n 


I. C. M. 


93 


4. The east common multiple of two or more numbers 
must contain all the prime factors of each number, and no 
other factors. 


COMMON MULTIPLE, 


CABE I. 


127. When the numbers are small and easy fac- 
sorod. 


FIRST METHOD. 


128. This method consists in resolving the numbers into 
their prime factors, and taking the product of all the differ. 
ent factors: 


1. Find the least common multiple of 12, 30, and 10. 


 . .. BoLUTION — We first resolve the numbers OPERATION. 
into tbeir prime factors. A multiple ^f 12 122 x3 


must contain the factors of 12, 2, 2, 3; a 30-9 x 3x 5 
mulu le of 30 must contain the factors of 30, 7029 x 5x 7 

2, 3, 6; a multi P 70 must contain the 2x 2X 83x 5X 1420 
factors of 70 ; hence the common mul- 


2, 
ple of 13, $0, 2d 70 must contain all these 
factors and no others; therefore 2x: 2X 5X Xx 7, or 420, is the 
L. C M. o£ 12, 30, and 70 (Prin. 4). 


1 ^ 72, and 108. 
. f 43, and 73. 
1 


77, and 110. 
233, 99, 36, 108, and 135. 
„18. A bas $14, B $15, C $36, sad D on nony mie ut 


common multiple of the amounts of the others; how many 
Lol À Ans. MN. 


84 NORMAL UNION ARITUMETIO. 


SECOND METHOD. 


129. This method consists in taking out the prime fae 
tors of the l aet common multiple and finding tbeir product 


1. Find the least common multiple of 12, 80, and 70. 


BoLuTion.—Placing the numbers one be- OPERATION. 
side another and dividing by 2, we see that 


2 is a factor of each of them, it is therefore a 
factor of the L. C. M. (Prin. 8); dividing the 
woe aly me Bar eon a M we see 

o is a factor of some of the numbers, it is 
therefore a factor of the L. J. M. Dividing 


the next quotients by 5, we see that 5 is a fac- 
tor of some of them, hence D is a factor of the 
L. C. M.; and the quotients having no other common factor, we eee thai 


the factors of the given numbers are 2, 3, 5, 2, and 7, hence their pro 
duct, which is 420, is the L. C. M. Hence the following 


Rule.—I. Wrie the numbers one beside another, divide 
by any prime number that will, zactly divide two or more, 
and write the quotients and undivided numbers beneath. 
II. Divide the quotients in the same manner, and thus 
continue until no two numbers in the lowest line have a com 
| mon factor. 
he e Take the product uf the divisors and final quotients; 
e result will be the least common multiple required. 
Find the least common multiple of 
9. 16, 20, and 30. 
8. 28, 56, and 84. 
4. 48, 60, and 30. 
150, 200, and 250. 
6. 40, 96, 100, and 120. 
41. 130, 180, 200, and 240 
J 8. 140, 280, 160, and 320. 


Ti — 


9x 3x 5x 2X 7 


CABE II. 


130. When the nui ers are lare and cannot be 
eadily factored. 


1. Find the least common multiple of 28 and 68. 


by the quotient. 
II. When there are more than two numbers, find the least 


common multiple of two of the numbers, and then of this 
number and the third number, etc. 


| WRITTEN EXERCISES. 
Find the least common multiple of 


A2. 671 and 793. Ana. 8193. 
3. 8508 and 4859. Ana. 150629. 
4. 6527 and 7597. Ans 463411 


.. &. What is the smallest sum of money for which I could hire 
 workmen for one month, paying either 616, $20, $28, or $35 a | 
month? Ans. $560. 


6. A can dig 1. zods of ditch in a week, B can dig 18 rods, C 
99 rods, and D 24 rods ; what is the least number of rods that 


would afford an exact number of weeks’ work for each one of. 


DOPPLEMENTARY PROBLEMS, 
To be omitted unless otherwise directod. 


8. 7905 and 9432. Ans. 518700. 
9. 11183 and 15408. Ana. 816859. 
10. 857, 612, and 663. Ans. 55092. 


11. 4141, 6161, and 7171. Ans. 17934671. 
12. Four men start at the same place to walk around a gardon; 
A can go around in nine minutes, B in 10 minutes, C in 12 minuten, 
and D in 15 minutes; in what time will they all meet at the start- 
ing point ? Ane. 180 minutes. 
18. A, B, C, and D Start from the same point, A traveling a mile 
in 18 minutes, B in 24 minutes, C in 80 minutes, and D in 86 min- 
utes; what is the least whole number of miles each may travel that 
they may return to the starting point at the same moment ? 
V Ans. A, 140; B, 106; O. 84; D, 73. 


BURMAL UNION ARITHMETIC. 


INTRODUCTION TO CANCELLATION. . 
MENTAL EXERCISES. 


1. [f we omit the factor 2 from 12 and 6, what factors will remaiat 
2. Divide 24 by 6. Divide 24 by j af 6. Divide 4 of 24 by 6. 
3. Divide 4 of 24 by 4 of 6. Divide 38 by 18, first taking out the 
commoo factor 6. 

4. Is there any difference in the quotient of 48 divided by 19, and 
4 of 48 divided by } of 121 
3. Divide 72 by 48, first omitting common 
60 in the sume way ; 144 by v6. 
6. Divide 2 X 2X2 by 2x3; 9X 8X4 by 2x3; 8x 4x U by 8x 5. 
1. Divide 2X8x7 by 2x T; 3x8x4 by 3X3; 8x 5x8 by 8x8; 6x 
bx 8 by 8x6; 2x 71x 9x 10 by 9x3. 


CANCELLATION. 


$31. Cancellation is a process of abbreviating arithmet. 


ical ope rations by rejecting common factors in both dividend 


and divisor. | 
PRINCIPLES. 
l. The cancelling of a factor from any number divides 
he number by that factor. — 

Dem.—Thus if we take the factor 3 out of 24 we shall divide 24 by à. 
3. The cancelling of a factor in both dividens jut 
will noi change the quotient. 

i a factor in both dividend and divisor i 

them both by the same number, which, by the principles of dt 
vision, not change the quotient. 
|. Divide 84 x 60 by 24x 63. 


SoLUTION.— We cancel the common factor 12 
(rom 60 and 24, writing &, the other factor of 60, 
above 60, and 2, the other factor of 24, below 24; we 
then cancel the common factor 21 from 84 and 
writing 4, the other factor of 84, above 84, and 
the other factor of 63, below 63; we then cancel 
from 2 and 4, writing 2 above the 4: the product 
vf the remaining factors of the dividend ia 10, the 
product of the remaining factors of the divisor is 8: her 
w 10 divided by 3, or 34. 


Rule.—I. Cancel the common factors from 
and divisor. 
H. Then divide the product of the remaintn 


CANCELLATION. 87 


Norzs.—1. The unit 1 takes the place of a cancelled factor, but need not 


be written, except in the dividend of the quotient, when there are uo other 


factors of tbe dividend remaining. 
2. A factor in one term will two or more factors in the other term, 


when their product is equal to former. 
3. Some prefer to place the dividend upon the right and the divisor upon 
the left, of a vertical line. 


2. Divide 12x 14x 16 by 6x 1x8. 

8. Divide 20x 32x 35 by 4x 5x16. 

4. Divide 125 x 250 by 15x 50x 175. 

6. Divide 180x 270 by 45 & 108. 

6. Divide 120x 140 by 60 x 350. 

7. Divide 45x 49x 81 by 35x 84x 63.~ n 
8. Divide 60x 11x 320 by 25x 42x 33. 
9. Divide 15x 42x 99 by 125 x 63 x 33. 


WRITTEN EXERCINES. 


1. How many yarda of muslin, worth 12 cents a yard, 
may be bought for 16 pounds of butter, worth 16 cents a 
pound? 

So._uTion.—If one pound of butter is worth 15 OPERATION. 


cents, 16 1 16x 15 cents; wifes! sped 5 4 
cents, at 12 cents a yard, we can get as many 

muslin as 12 js contained times in 15x 16, whi we 13x18 0 
find, by on, to be 20. 12 


4 
2. How many busbels of corn, worth 45 cents a bushel, 


must be exchanged for 125 pounds of butter, at 18 cents a 
pound ? — Ans. 50. 
8. A exchanged rye, worth 84 cents per bushel, for 78 | 
bushels of wheat, worth 98 cents per busbel; required the | 
number of bushels of rye. Ans. 91. 
4. How many bushels of corn, at 42 cents a bushel, must 
be given in exchange for 7 pieces of cloth, each containing 
40 yarda, at 36 cents a yard? Ans. 240. 
& How many boxes of tea, each containing 24 pounde 
at 90 cents a pound, must be given for 27 firkins of butter 
ef 56 pounds each, at 20 cents a pound? Ans. 14. 
6. A farmer sold grocer 9 loads of apples, each load con- 
taining 18 bags, and each bag 2 bushels, at 35 cents a 
bushel, and received in payment 19 boxes of sugar, each cou- 


taining 135 pounds; what was the suger worth a pound? 
Ans. 18 


B 
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PRIME NUMBERS. 


132. No general method of determining prime numbers, 
beyond a certain limit, has yet been discovered, although 
much time has been spent in the investigation. 


133. We give the following practical method, which 
consists in writing a series of numbers, and sifting out 
those which are composite. 


METHOD.—Since the even numbers after 2 are composite, we write 
the series of odd numbers; thus, 


5 . 8.7 

25, 27, 29, 31, 33, 35, 37, 39, 4L 
5 

65 


3 36 7 3 
, 67, 69, 71, 73, 75, 77, 79, 81, 


3 8, 6 8,7 

1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
3, 8 7 8 5 2 3,7 

43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 
85s 3 7 3 5 3 

83, 85, 87, 89, 91, 93, 95, 97, 99. 


Now, commencing at 3, since every third term is divisible by 3, — 
third number is composite, which we indicate by putting the figure 
over it. 

Commencing at 5, every fifth number is divisible by 5, and is therefore 
composite, hence we place a figure 5 over every fifth number. Proceed 
in the same manner with 7, and the numbers unmarked will be the 
prime numbers up to 100. 

This method was discovered by Eratosthenes, a Greek mathematician. 
He inscribed the series of odd numbers on parchment, and then cutting 


out the composite numbers, his parchment with its holes resembled s 
sieve; hence the method has been called Eratosthenes Sieve. 


TABLE OF PRIME NUMBERS. 


1| 47 | 113 | 197 | 281 | 379 | 463 | 571 | 659 | 761 | 863 
2 | 53 | 127 | 199 , 283 | 383 | 467 | 577 | 661 | 769 | 877 
3| 59 | 131 | 211 | 293 | 389 | 479 | 587 | 673 | 773 | 881 
5| 61 | 137 | 223 | 307 | 397 | 487 | 593 | 677 | 787 | 883 
7| 67 139 | 227 311 | 401 | 491 
11 | 71 | 149 | 229 | 313 | 409 | 499 | 601 
151 | 233 | 317 | 419 | 503 | 607 | 701 
157 | 239 | 331 | 421 | 509 | 613 | 709 | 821 
163 | 241 | 337 | 431 | 521 | 617 | 719 | 823 
167 | 251 | 347 | 433 | 523 | 619 | 727 | 827 
173 | 257 | 349 | 439 | 541 | 631 | 733 | 829 
179 | 263 | 353 | 443 | 547 | 641 | 739 | 839 
181 | 269 | 359 | 449 | 557 | 643 | 743 | 853 
191 | 271 | 367 | 457 | 563 | 647 | 751 | 857 
193 | 277 | 373 | 461 | 569 | 653 | 757 859 


953 
967 


971 


Wors.—This page will be of interest to the student to read, but is not to 
be recited. 


FRAOTIONS. 


(7e 


INTRODUCTION TO FRACTIONS. 


MENTAL EXERCISES. 


1. If an apple is divided into two equal parta, what is one of these 
part called?) Ape -— 
2. What are two of these parts called ? How many halves in any- 
thing ? Pha 
. 3. What is } of 6? of 4? of 12? of 16? of 10? of 18? of 20? of 
BA? of 28? of 90? 


4. If I divide an apple into 8 equal parta, what is one of these parta 
called? 
5. What are 2 and 8 of these parts called? How many thirds in 


anything! 
6. The number of equal parta into which a unit A is 


8 


3. Whatis j of 6? of 9? of 12? of 18? of 15? of 21? of 27? What 
| are of 13? of 16? of 21 T of 18? of 24? of 88? 


9. If I divide an apple into 4 equal , arts, what is one of these parta 
called? If I divide in 5, or 6, etc., equal parts? 
10. How many fourths make a whole? How many fifths? Bixths? 


n Kighths? Ninths? Tenths? 
18, VM te $ of 12? 1 of 207 3 of 247 3 of 161 J of 807,4 of 281 
| goof 40? Vor ao? 

19. What te of 20? 3 of 15? fof 127 1 of 24? § of 37? $ of 80! 


Ay oC SA pef 4 t 
M Me madin oprt M oons what will 3 of a yard cost? 


| Wies $ yard cost? 
1. HentyB age is 86 years, and his wife's age is } as much; what 


ia bis wi du? 


1%), M aulas cost 60 cents, what will 7 melons cost at the same 


melt: 
16. What will 4 yards of satin cost at the rate of $6 for 3 of a 


18. What will 3 of a ton of coal coat at the rate of SA y for Vets 
ip P 


divided into tenths, hundredths, etc. 


138. A Common Fraction is expressed by two num- 
bers, one written above the other, with a short line between 


them; thus, J expresses 3 fourths. 


189. The Denominator of a fraction denotes the num- 
ber of equal parts into which the unit is divided. 


140. The Numerator of a fraction denotes the number 
of equal parts which are taken- 


141. The Numerator and Denominator are called the 
Terms of the fraction. The numerator is written above the 
line, and the denominator below it. 


142. Common Fractions consist of three principe 
classes; namely, Simple, Compound, and Complez. 


143. A Simple Fraction is a fraction having a single 
integral numerator and denominator; as i. $, ete. 


7244. A Proper Fraction is a simple fraction whose 
value is less than a unit; as i, 1. 


145. An Improper Fraction is a simple fraction whos 
value is equal to or greater than a unit; as §, 7, 42, etc. 


146. A Compound Fraction is & fraction of a fraction; 
ae 4 of 3, $ of $ of [, etc. 


147. A Complex Fraction is one whose numerator, ef 


2. t of d 
denominator, or both, are fractional: 
BETEN 
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149. The Reciprocal of a number is a unit divided by 
that number; thus, the reciprocal of 3 is 4. 


150. The Number of Cases of common fractions ia 
eight. They are as follows: 


1. Redaction, 5. Division, 

2. Addition, 6. Relation of Fractions, 

8. Subtraction, 7. Greatest Common Divisor, 
4. Multiplication, 8. Least Common Maltiple. 


; hence, we have Units and fractional 
primary conception of a fraction is that it fs a number of equal 


parta of a unit. It may, however, be regarded as a number of parte of one 


thing, or as one part co: a rember of things. Thus, à may be regarded as 
à of one or à of three. 


NUMERATION AND NOTATION. 
151. Numeration of Fractions is the art of reading a 


the numerator, and give them the name indicated by the do- 
Name the kind and read the following :— 


A03. Notation of Fractions is the art of expressing 
fractions by means of figures. 


Rule Write the number of fractional units, draw a 
lene beneath, under which write the number which indicates 
the kind of fractional units. 


Write the following fractions :— 

1. Two-thirds. 5. Seven-eleventha. 
6. Eight-tenths. 

7. Bleven-fifteentha. 
8. Twelve\wentieths. 
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ANALYSIS OF FRACTIONS. 


158. To Analyze s fraction is to explain what is er. 
pressed by the fractional notation. 


1. Analyze the fraction $. 


SoLUriox.— In the fraction }, the d j 6 indicates that the 
unit is divided into 5 equal parts, and the numerator 4 denotes that 4 


of these parts are taken. 
Analyze the following fractions: 


METHOD OF TREATMENT. 


154. There are Two Methods of treating common frao- 
tions, which may be distinguished as the Inductive and De- 


ductive Methods. 


135. By the Inductive Method we solve all the differ. 
ent cases by analysis, und derive the rules or methods of 


operation from these analvses by inference or induction 


156. By the Deductive Method we first establish a few 
general principles, and then derive all the rules or methods 
of operation from these general principles. 


Nore.—The Inductive Method wil be used with the meotal 


En CIN —ͤ» URN EUM oe be the 


v 


PRINOIPLEB OF FRAOTIONS 
t. Multiplying the numerator of a fraction by any num- 
ber muluplies the value of the fraction by that number. 


great. 
2. Dividing the numerator of a fraction by any nam 
divides the value of the fraction by that number. 


If we divide the numerator of a fraction by any number, as 4, 
sulting fraction will express } as many fractional units, each. 
same size as before, hence the value of the fraction is divided by 4 


& Mulsplying the denominator of a fraction by any nus 
A. divides the value of the fraction by that number. 
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Since the denominator denotes the number of equal parts into which 
the unit is divided, if we 2 the denominator of a fraction by any 
number, as ö, the unit will be divided into 5 tima as many equal parte, 
hence each fractional unit will be 1 as large a» before, and the same 
number of fractional units being taken, the value of the fraction is $ as 
gr pat. 


4. Dividing the denominator of a fraction by any number 


multiipiies the value of the fraction by that number. 


Since the denominator denotes the number of equal parts into which 
De unit is divided, if we divide it by any number, as 4, the unit will be 
livided into } as many equal parts, hence each fractional unit will be 4 
Limes as large as before, and the same number of fractional units being 
taken, the value of the fraction will be 4 times as great. 


5. Multiplying both numerator and denominator of a frao- 
tion by the same number does not change the value of the 
fraction. 


Since multiplying the numerator multiplies the value of the fraction, 
and multiplying the denominator divides the value of the fraction, multi- 
plying both numerator and denominator both multiplies and divides the 
nee and hence does not change its 

ue. 


6. Dividing both numerator and denominator of a frao- 


tion by the same number does not change its value. 


Since dividing the numerator divides the value of the fraction, and 
dividing the denominator multiplies the value, dividing both numerator 
and denominator both divides and multiplies the value of the fraction, 
and hence does not change its value. 


137. These principles may be embodied in one general 
law as follows: 


General Principle.— 4 change in the NUMERATOR by mul 
hsplication or division produces a SIMILAR change in the 
value of the fraction, but such a change in the DENOMINATOR 
produces an OPPOSITE change in the value of the fraction. 


REDUCTION OF FRACTIONS. 


158. The Reduction of Fractions is the process of 
changing their form without altering their value. 


159. There are Six Cases of reduction: 
let Numbers to fractions. | 4th. To lower terms. 
$d. Fractions to numbers. | 5th. Compound to simple 


Sd. To higber terms. 6th. Complex to simple. 


Noru.—Redacing to a Common Denominator u included in hee = 
can 


NORMAL UNION ARITHMETIC. 


CASE L 


NENTAL EXERCISES. 


1. How many fifths in 44? 
BoLUTION.—In one there are 5 


Sikes, and in 4 there are 4 times 5 fifibe, 


v How which added to 3 fifths, equal 28 tifths ; therefore 4j == . 


4. How many sixths in 44? in 83? in 9)? in 114? 
5. How many sevenths in T$? in 93? in 87 in 1277 


MENTAL EXERCIS 


I. How many unita in AM 


BOLCTION.—ln one there are 
ones as 4 ia contained times in 


3. How many units in 141? in A5? in 27 
3. How many units in X? in A}? in 4#? 
4. How many units in 44? in $4 ? in 4? 
5. How many units in $1? in M? in H? 

0, Describe the process of reducing en improper fraction toa 
aum ber. 


REDUCTION OF FRACTIONS. 


MENTAL EXERCISES. 


1. Gange J to twelfths. « 


. In one there are "and in j there are 3 of 11 which are x) 
and age are 9 times A, which are ; therefore 3 — 1 


2. Gange 4 and $ to twenticths; J and 4 to fifteenths. 
3. Change § and } to thirtieths; } and j tosixteenths. 
4. Change $ and $è to seventieths; $ and { to eighteenths. 

5. Change j and | to seventy-eeconds; ¥ and 14 to 120tha. 
6. Deacribe the process of reducing a fraction to higher terms. 


WRITTEN EXERCISES. 
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2. Reduce $, 1. and § to twelfths. Ans. yy, W. H. 
8. Reduce 1, $, and p to twentieths. Ans. 44, b$, MH. 
4. Reduce 4, 3, and § to sixteentba. Ans. N. N. H. 
5. Reduce $, §, and p to thirtietha. Ann. #4, 1. H. 
6. Reduce $, 4, and 41 to forty-eightbs. Ans. 14, H. H. 
7. Reduce 4, i, yy, and H to 120ths. 


Ans. Mb. I. HT. Hf. 


165. Reducing a Fraction to lower terms is the pro 
dess of reducing it to au equivalent fraction having a smaller 


numerator and denominator. 


Principle.—A fraction is in ita lowest terms when the 
numerator and denominator are prime to each other. 


MENTAL EXERCISES. 


1, Reduce 4 to fourths. 
BOLUTION.— One 


SoLutTion.—Since dividing both terms of a fraction 
by the same number does not change its value (Prin. 
6), we may reduce 1$ to lower terms by dividing both 
aumerator and denominator by 6; dividing, 

ual to $; and since the terms 4 and 6 are 
on is in its lowest terms. Therefore, etc. 


Rule I. Divide both terms successively by their common 
factors. 


Rule II. Divide both terms by their greatest common 
divisor. 


REDUCTION OF PRACTIONS. 


+ Therefore, b of è is dy 

61971. ) of 1? 3 of 37 
of 7 Jof A? Aof m7 

is 4 of 4? # of 4? 3 of 47 

is Jof $? § of $? $ of $? 


WRITTEN EXERCISES. 
1. What is the value of $ of §? 


of uals Prin. 3), and sin OPERATION. 
"KEEN pem * which be 10 * 


8. 3 of & of 47 


9. & of $ of 7 
10. § of of H? 


NORMAL UNION ARITHMETIC. 


what part of a bushel did I give her? 
5. Having lost j of my money 1 found j of what 
bad $140; how much had I at first? 

6. At 4 of a dollar a gallon, what will f of a gallon of syrup cost! 
1. At $ of a dollar a yard, what will 3 of a yard of cloth cost? 

8. At 664 a barrel, what will } of a barrel of flour cost? 

9. At $8) a case, what will $ of a case of slates cos 


WRITTEN EXERCISES. 


1. A had $ of a ton of hay, which is $ as much as B has; 
how macb bas B? 


B has; bow much has B? 

8. A barrel of flour cost $84, and a 
much; wbat was the cost of the fish? 

4. A lady bought j of a yard of velvet, at 
what did it cost? 

5. Henry having H of a quart of nuts, 
among 8 of bis schoolmates; what did 


6. A owns 4 of the stock o 
times what B owns; how 
7. Mary shared 44 of a bushel of berries 
schoolmates ; what did each receive? 
8. I drew $580 from bank, which was } of 
«ined in bank; what was my bank deposit 7 
9. William lost f of $ of his money, and 
was 4 of r 0 f H of Ww h at rems 3 ned : ae 


EE M o ) 
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COMMON DENOMINATOR. 


467. A Common Denominator is a denominator com- 
mon to several fractions, or a denominator to which all may 


be reduced. 


168. Similar Fractional Units are those which are of 
the same kind; as 3 fifths and 2 fifths. 


169. Dissimilar Fractional Units are those which are 
of different kinds; as, 3 fourths and 3 fifths. 


Principle.— 4 common denominator of several fractions 
must be a common mulüple of their denominators. 


MENTAL EXERCISES. 
1. Reduce $ and 3 to a common denominator. 


SGOLUTIOK.—AÀ common denominator for thirds and fourths le tweiftAs. 
In one there are 1j, and in j there are j of }4, or A, and in , etc. 


Neduos to a common denominator, 
3. $ and 4. 
8. $ and 4. 
4. $ and $ 


Rule.— Multiply terms of each fraction by the de. 


nominators of the other fractions. 
Reduce to à common denominator, 


bd f. and 3. Ans. .d. Ao Af Ms HB. 
9% Show that the common denominator of several N 


in s common maltipla of the denominators of those traces. 
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LEAST COMMON DENOMINATOR. 


170. The Least Common Denominator of several 
fractions is the smallest denominator to which all may be 


reduced. 


Principle.— The least common denominator of several 
fractions ts the least common multiple of their denominators. 


1. Reduce 4, $, and 3 to their least common denominator. 


BoLUTION.— We find the least common multiple OPERATION. 
of the denominators to be 24, hence 24 is the least L. C. MA 
common denominator. Di 24 by 3, the de- 
nominator of 4, we find we must multiply 3 by 8 to 
produce 24 ; 1 (rin. lying both terms of $ by 8, 


we have jon ividing 24 by 6, the 
denominator p e ‘we find. we must multiply bby 4 
to produce 24; hence, multiplying both terms by 4, 


etc. 


II. Divide the least common denominator by the denomine- 
tor of each fraction, and multiply both terms by the quotient. 


Nots.—Reduce compound fractions to simple ones, mixed numbers te 


improper fractions, and all to their lowest terms, before finding the lees 
common denominator. 


To their least common denominator, 


" Reduce 3, b 4. 1, J. J, l. l. Ans. Vi, Nb. cen 


ADDITION OF FRACTIONS. 
171. Addition. of Fractions is the process of finding 


the sum of two or more fractions. 


PRINCIPLES. 
| Zo add two or more fractions, they must — 
semiar f/raotional unite. 


BOLUTION.—} fe equal to j and 1 is equal to f; | and f are j, which & 


equal to 1}. 


WRITTEN EXERCISES. 


1. What is the sum of 4, $, and 17 


BOLUTION -educing the fractions to a common 
denominator that thy may reas similar frac- 


poand fractions to simple ones, and reduce each 
the sum to lowest terms. 


mixed numbers, add the integers and fractions sej eretely, and 
thelr gums. . 


9. Find the sam of $, 1, Ap, H. 
10. Find the sum of 24, 44, 34, I. 
11. Find the sum of 44, 74, 9 %, Tay 


12. Pind the sam of 214,3564, 33A, and 44. Ans, 88,44,. 
18. Find the sum of 121, (: 94 A, 18% Ana. 10944. 
I4. Find the sam of , . $ o£ $, (N. Ana. e 


16. Fiad i. $ i. i. VN. VN HM 
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SUBTRACTION OF FRACTIONS. 


172. Subtraction of Fractions is the procesa of finding 
the difference between two fractions. 


mon denominator. 


10. How then shall we subtract t two fractions whose denominator 
are unliko? 


WRITTEN EXERCISER. 
1. What is the difference between 3 and {7 


SoLuTion.— Reducing the fractions to a common 
denominator that they may express similar fractional 
units, we have j=$$ and $ 

uals 


take the difference of the numerators, and write t over the 
common denominator. 


Nots.—Reduce compound fractions to simple ones, and reduce each 
fraction and the difference to it» lowest terms. 


Subtract . 


Ans. d. 11. I from 1 of W. Ane. AA. 
! Ans. m. 12. 14 from 4 of 34. 
6. I from H. Ans. c. 18. $ from g of d 
7. Jg from H. Ans. AM. 14. 2 of from d of H. Ans. A. 

Ans. d. 15. J of 3 from bof 4j. Ans. N 


SUBTRACTION OF FRACTIONS. 


17. Sabtract 8$ ent 134. 

18. Subtract 51 from 104. 

19. Subtract 10% from 204. 
20. Subtract 1944 from 24,4. 
21. Subtract 2044 from 304. 
22. Subtract 404 from 604&. 


WRITTEN PROBLEMS 
IN ADDITION AND SUBTRACTION OF FRACTIONS. 


1. A has $51, B bas $4}, and C has $63; how much money 
bevo they all? Ans. $161. 
2. A miller ground 74 bushels of corn for A, 9$ for B, 104 
for C; how much did he grind in all? Ans. 27}% bu. 
8. A lady bought material for a wrapper costing $144, and 
buttons costing 8%; what change should she receive from a 
$5 bili? Ans. $34. 
4. A lady went shopping with $100 and paid $1234 for a 
bonnet, $32% for a dress, and $52¢ for a cloak; how much 
mopey did she bring home? Ans. 82.124. 
& A boy gave 124 cents for a slato, 181 cents for a knife, 
874 centa for a grammar, and 624 cents for an arithmetic; 
what did they all cost ? Ans. $1.814 
6. A merchant bought two pieces of muslin, each containing 


4. Mr. Weeks finds that bis family burned last winter ld 
tons of coal in December, 2$ tons of coal in January. 34 
tous of coal in February, and in March 11 tons; how mach 
was burned during the four months! Ans. TH tons. 
8. Four loads of hay weighed upon the scales 49,4 hun- 
dredweight, 43,4. hundredweight, 39.4, hundred weight, and 
45,3, bundredweight; what was the weight of the hay, the 
weight of tbe wagon being 154, hundredweight ? 

Ans. 11544 bundred weight 


104 


NORMAL UNION ARITHMETICQ. 


MULTIPLICATION OF FRACTIONS. 


173. Multiplication of Fractions is the process of 
finding a product when one or both factors are fractions. 


174. There are Three Oases: lst. A fraction by an 
integer; 3d. An integer by a fraction; 8d. A fraction by 
a fraction. 


CASE L 
175. To multiply a fraction by an integer. 


MENTAL EXERCISES. 


1. How many are 5 times 7 


BoLUTION.—5 times å are t$, which reduced to ita lowest terms equals 4. 
Therefore, etc. 


damn 2 Ed. D times yy eq 
dy equals 2 times J or 3 ; 


ual , , if 5 times equal 5 times 
B tite W equals d. * ts 


How many are 

4. 8 times §? 6. 3 times 6$? 
8. 6 times ,4,? 1. 4 times 77? 
4. 7 times 44? 8. 8 times 647 


5. 8 times 11; 9. 9 times 44,? 

10. Since 5 times m equals 3, how may this result be obtained by 
omitting the analysis? 

11. How then may a fraction be multiplied by omitting the 
analysis ? 


WRITTEN EXERCISES. 
1. Multiply H by 4 


BoLnuTIoN.—Multipl 
we bave 4 times 


Ans. 5). 10. Ty by 5. 


Ans. 41. " 181 by 3. 
Ans. 11]. 12. 2846 by 5. 
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CASE IL 
176. To multiply an integer by a fraction. 


16. In multiplying 12 by 4. by what do we divide 12, and by whai 


do we multiply the quotient? 
11. How then may we multiply & whole number by a fraction ? 


WRITTEN EXERCISES. 


1. Multiply 7 by 1. 


SoLurion.—7 multiplied by one equals 7, hence 7 OPERATION. 
multi by $ equals} of 7, which is , and 7 multi- TX tons 
lied by $ equals 4 times 3, wbich equals M. There- 

etc. 


2. Multiply 28 by 7}. 


SoLutTion.— Multiplying 28 by 3 and dividing by 5, 
we have 28x § nala 16$; and then multiplying 28 
7, we have 190; adding 196 to 16$, we have 2124. 


Ans. 6.| 9. 144 by . 
Ans. 8.| 10. 284 by H. 


0. Of 2} by 311 
7. Of 7} by 17 


8. Of 1% by 4? 
9. Of 5} by 41? 


10. In multiplying $ by 1, what do we multiply together for the 
aumerator of the product and what for the denominator ? 


(1. How then do we multiply a fraction by a fraction? 


WRITTEN EXERCISES. 


1. What is the product of § by 7? 


fied by it monn of 15 one equals $, pence 1 orm. 
multiplied by ] equ of $, which is A, and $ mul- 
"plied by i equals 7 times , which B fl. There U 


times j equals } of 5 times ; 5 times } equals ¥ 
AS equals 14 (Prin. 8). 


. . yg. | 13. 398 x 334. 
14. Multiply d of N by Z of 45. 


16. Multiply 4$ of N by N of M 
46. Multiply 43 of M by Aot . 
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NENTAL EXERCISES. 


1. How much will 44 yards of muslin cost, at 6 cents a yard! 

3. If you give to 8 boys each 2} apples, how many apples will it 
take ? 

8. How many dollars does that man give away who gives to each 
of 10 beggars $ of a dollar? 

4. How much will 15 inkstands cost at the rate of 2 inkstands for 
$ of a dollar? 

5. What will 12 Letter-writers cost at the rate of 8 for J, of a dol 
lar? 
6. Ifa man can dig a rod of ditch in j of a day, how many rods 


can he dig in 4j days? 


10. What will73 bushels of shelled corn cost at 254 cents a bushel? 
11. A lady bought 41 dozen s»oons at $6: a dozen; what did 


1. 96 ib. of paper, at 2$ cts. per pound? 
2. 476 Ib. of beef, at 64 cts. per pound? 


8. 130 yd. of muslin, at 184 cts. a yard ? 
4. 387 sheep, if 1 sheep cost 84 dollars ? 
B. 180 tons of coal, at $10.62} per ton? 
6. 7203 lb. of sugar, at 6 cts. a pound ? 
7. 8} barrels of flour, at $63 a barrel? 
8. 6$ yards of cloth, at $5} a yard? 
9. 3$ bushels of apples, at $$ a bushel ? 
10. 24 handkerchiefs, at 874 cents apiece ? 
11. 64 tons of hay, at $61 a ton ? 
19. 83 cords of wood, at $43 a cord? . 
18. 15 barrels of vinegar, at $44 a barrel ? 
14. 163 quarta of beans, at 90.18} a quart ? 
16. What is the value of CHC AX P 


G@oneminators into their factors and then cancel 
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18. Value of 3H x $H x 1 x HE x ug! 
19. Value of (4+ A) x A+ (WI) X3? Ans. 3. 


20. Value of ($-- HH) x (8+ 4) x 4x F Ana. 34. 
21. Value of T x 4,4 --(44$—3$)— (54 -- 64A)? 

Ans. 28454. 
22. Find the value of 132,4, —(33] 4-311) diminished by, 


(642-634) x 4946. Ans 20 
28. Mr. Fish rented a house at $491 a month, taking 2 


lease for 5 years; but disposed of the lease at the end of 3} 
years; how much rent did he pay? Ans. $1667}. 
24. A bill of books at retail amounts to $376§, but I geta 
reduction of 4 for wholesale and & for cash; what was the 
exact amount of the bill? Ans. $335 E. 
25. Mr. Alden bought 523 bushels of wheat at 62) cts. per 
bushel, and sold 4 at 694 cts., and the remainder at 711 cta. 
per bushel; what did he clear by tbe transaction ? 


Ana. $4.43). 
DIVISION OF FRACTIONS. 


178. Division of Fractions is the procesa of dividing 
when one or both of the terms are fractional. 


179. There are Three Cases: Ist. A fraction by an 
integer; 2d. An integer by a fraction; 3d. A fraction by a 
fraction. 


CASE I. 
180. To divide a fraction by an integer. 


MENTAL EXERCISES. ` 
1. How many times is 4 contained in fr? 


9. 8 contained in ł? UE 
3. 5 contained in 44? n 


° 9. 9 contained in 17.4? 


10. Since n. how may we divide a fraction by a numbet 
that will divide the numerator? 


11. Since 495-4219, how may we divide a fraction by a numbe 
that wil] not divide the numerator? 


DIVISION OF FRACTIONS. 


1. Divide 44 by 5, and also by 6. 


Sol Union. Di the numerator of +? by 5, OPERATION. 
we have M equals A (Prin. 2). 


BoLuTioN 2p.—Multip 
by 6, we have 1-6 equals id. 


2. Divide A 7 4. 


22 by. we have 205 anda OPERATION. 
ead W added to 3, equals 4)8224 
11; hence the quotient is 2054 


Rule. — Divide the numerator or multiply the denominator 
of the dividend by the divisor. 


Norg.—Reduce a mixed number to a fraction; or divide the tnteger, 
unite the remainder with the fraction, and divide the result. 


Divide 


8. Ay by 3. T8558 by T. 
4. M by 4. 2874 by 12. 
5. N by 36. 1291 by 16. 
6. J of 1,4 by 7. 878.4 by 15. 


7. $of A by 9. Ans. . 14. 12844, by 26. 
8. of N by 18. Ans. N. 15. 184T4, by 80. 


9. SA by Gof 83. Ans. $$. 16. 2892 by 36. 


CASE IL. 
181. To divide an integer by a fraction. 


MENTAL EXERCISES. 
1. How many times in } contained in 8? 


do we divide the product ? 
11. How then may we divide a whole number by a fraction with- 


out the analysis? 
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1. Divide 10 by the fraction §. 
SoLution.—10 divided by one equals 10, hence 


OPERATION 


10 divided by $ equals 6 times 10, and 10 divided l 
eixths times which is § : 
Ges 10, whi Aus 12. Hence the 10x 4 


Rule I.. Multiply the dividend by the denominator of the 
fraction, and divide the product by the numerator. 


Rule II.—Invert the divisor and proceed as in multiply 
cation of fractions. 
Divide 

2, 5 by 4. 


Ans. 81.] 8. 15 by 8$. Ans. 14. 


Ans. 151. 9. 256 by 3 Ans. 80. 
Ans. 14.|10. 552 by 244. Ans. 299. 


MENTAL EXERCISES. 
1. How many times is } contained in }? 


SoLUTION.— One is contained in g, § times, and if 1 is contained. 
mes, 4 is contained in g, 4 times § times, which ts M, or M times ; 
contained in $, $ of 4f, or M times. Therefore, etc. 


How many times is 
9. $ contained in 37 | 6. f contained in 1$? 
3. J contained in 37 1. $ contained in 23 ? 


m 


4. $ contained in $? 8. dr contained in 84,7 
5. cr contained in 117 9. $ contained in 941 
10 In dividing § by 4 we multiply § by what, and divide the pro 
duct by what? 

11. How then may we divide a fraction by a fraction without the 
analysis? 


WRITTEN EXERCISES. 
1. Divide 4 by f. 


NoLuTION.—] divided by 
divided by } equals 6 times 


DIVISION OF PRACTIONSB. 111 


Rule I.. Multiply the dividend by the denominator of the 
divisor, and divide by the numerator. 

Rule II.—/nvert the divisor and proceed as in multipli- 
ration of fractions. 


NoTE.—Reduce mixed numbers to simple fractions. When the divisor is 
a compound fraction, invert each term and multiply, cancelling when pos 


. Ans. 1}. 17. a by A of H. Ans. TH 
9. Hi by 144. Ans. 11. 18. 34 of TY by 14. Ans. 644. 
10. Hf by Hf. Ans. f. 19. H-A by H 111. Ans. 11. 


MENTAL EXERCISES. 


1. If 4 yard of cloth cest J of a dollar, how many yards can you 
buy for 13 dollars? 


3. Mary gave 8121 for silk at the rate of $2} a yard; how many 
yards did she buy? 
8. How long will it require for a man to earn $33, at the rate of 
$24 a day? 
4. If 2| barrels of apples cost $15, how many barrels can be bought 
for 13 dollars? . 
5. How many building lota of 4 of an acre each, can we make out 


1. A school girl bought 6 yards of ribbon worth 5} cents a yard; 
how many apples worth 1} cents each would cost the same? 

8. Mrs. Bear exchanged 20 pounds of butter, at 15 cents a pound. 
for calico, worth 124 cente a yard ; how many yards did she receive? 

9. A school-.boy shared 14 apples equally with his companions, 
giving to each 8] apples: required the number of his companions 
10. A grocer sold 8 bushels of potatoes, worth 81 a bushel, and 
received for them eggs at the rate of 87 a dozen: how many egga did 


be get? 
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WRITTEN EXERCISES. 


1. If a pound of brown sugar cost 77, cents, how many 
pounds can you buy for 254 cents? Ans. 8}. 


SUGGESTION.—The analysis gives 1§4 J, which by cancelling 
and multiplying equals 34. 


2. If a quart of vinegar cost 184 cents, how many quarts 


can be bought for 524 cents ? Ans. 24. 
8. If 7 yards of book muslin cost $527, how much will § 
yards cost ? Ans. $4.10. 
4. If 15% yards of ribbon cost 45 cents, what will 6 yards 
cost ? Ans. 17,4, cta. 
6. If 214 pounds of tea cost $18%%, what will 1 pound 
cost? Ans. $0.85. 
6. If 22} barrels of sugar cost 8308 , what is the price 
per barrel? Ans. $181. 
7. If 28} tons of Lehigh coal cost $183§, what is the price 
per ton? Ans. $64. 
8. Divide $ of 44, of 4$; by § of 44 of H of 54. Ans. Nx. 
9. Find the value of IXI NN. Ans. W. 
10. Find the value of (MX IH) (MN) Ans. M. 
11. Find the value of (HH) , and the product divided 
by (61—51). Ans. 81i. 
12. Find the value of (§4+34) X9% and the product divided 
by (641—443). Ans. 1634. 


18. Find the value of (771 —44)) K (61-5) divided by 
(81--71—313). Ans. 2}. 


14. If an errand boy earn $7% in a week, how long will i 
require him to earn $2017? Ans. 24 weeks. 


15. A lady distributed $231 among the poor, giving $23} 
to each person; how many were there? Ans. 8 persona 


16. Mr. B divided $416} equally among five persons; 
how much did each receive? Ans. $88}. 


17. By his father's will, Henry shared $9600 equally with 
his ve brothers; how much did he receive? Ans. 81800. 
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product of two numbers, diminished by 1191, is 
one number is 16; required the other. 
Ans. 164. 
hared 102 apples with his companions, giving 
les ; required the number of companions. 
Ans. 15. 
ded 304 pounds of flour among the poor, 
pounds; how many persons were there ? 
Ans. 11 persons. 
bought a sewing-machine for $85.50, 
how much must she save each month, 
nthe? Ans. $6.50. 
$34 a day and bis daily expenses 
must he labor to enable him to 
buy a suit of clothes worth $4647? Ans. 24 days. 
23. Mr. Landis gained $228 on the sale of 61 acres of land; 
bow much more would he have gained on each acre, if he 
had gained $382 on the whole? Ans. $23.40. 


REDUCTION OF COMPLEX FRACTIONS. 


183. The Reduction of Complex Fractions is the 
process of changing them to simple fractions. 


Nor -A complex fraction is not really a fraction, according to the de 
finition of a fraction. It is rather a complex fractional expression of one 
fraction divided by another. 


1. Reduce £ 


SOLUTION.—This expression means that 4 
to be divided by |, and inverting the di- 
visor and mulüplying, we have 1x f, which 


to a simple fraction. 
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WRITTEN EXEBOISES. 
Reduce to simple fractions 


RELATION OF NUMBERS. 


184. The Relation of Numbers is their relative value 
as compared witb one another. 


Nots.—This subject is equivalent to but is presented here a 
affording an excellent fllustration of the anal of numbers. The trest 


BoLUTION.— One is } of 6, and if 1 ia } of 6, 27 is 27 times one-sixth 
of which is M» or f. or 4i times 6. Therefore 27 is 44 times 6. Henes 
we have the ing 


Rule.— Divide the number which you compare: by the 
number with which d 18 compared. 
Notrs —The rule is the same for each case, and need not be repeated. 


MENTAL EXEBCIBES. 


1. 9 is how many times 6% 25 is how many times 107 64 is how 
many times 36? 
3. 16 is what part of 367 18 is what part of 40? 82 is what part 
of 73? 90 is what part of 108? 

4. A watch cost $40, and a chain cost M, whak part of the cost 
Af the watch equals the cost of the chain! 
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€. 1f 5 yards of cloth cost $21, what will 20 yards cost at the same 
rate? 
5. If 6 tons of coal are bought for $194, what will 80 tons cost at 


pples cost 13 cents, OPERATION. 


or 8. times 16 16 A. oost 18 cts. 
8 cents, or 48 A. cost 318 ota. 


18. If 56 cows cost $1000, what will 42 cows cost at the 
same rate? i Ans. $750. 
14. If 105 pens cost 77 cents, what will 225 pens cost at 


1. The fraction } is what part of 67 


SoLurTion.—One is } of 6, and if 1 is J of 6, } is } of 3, which ts A 
4 6, and $ ia 3 times WM, which is } of 6. 


SENTAL EXERCISES. 
1. What part of 8i84? Of 4 is 17 Of 7 17 Of 91s 4? 
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4. A hat was bought for $2 and sold at a gain of $4; what pan 
of the cost equals the gain? 


3. Sarah bought 5 yards of silk and used 8} yards; what part of 
the silk then remained? 


6. A bought 6 oranges, and B bought 4 oranges; what did B oy 
for his oranges, if A paid 26 cents for his? 


WRITTEN EXERCISES. 


What is the relation of 


2. 1 to 97 Ans. Ur- 6. $ to 64? 
8. J to 12? Ans. dy. 7. H to 857 
4. yy to 147 Ans. . 8. $$ to 147 
& +4 to 28? Ans. gy. 19. 24 to 357 


10. A having $25, gave $5 to B and } of the remainder 


to C- what part of $25 then remained? Ans. $. 
CABE III. 
187. To find the re ation of a number to a frao- 
tion. 


1. 6 is how many times $? 


Bo is J of J, and f 4, 1 is 4 times 
of , and 6 is 6 times f, cr M, which equals sl“ M" 


MENTAL EXERCISES. 


that distance can he walk in 6 hours? 


5. A book cost $4 and a slate $} ; how many times the cost of the 
slate equals the cost of the book? 


WRITTEN EXERCIS BA. 


What ia the relation of 


z. 988 to 3$? Ans. 414./ 5. 462 to 8$? Ans, 54 


8. 495 to 44? Ans. 1123. 6. 588 to 33,? An. 154 
4. 1896 to 247 Ans. 2133.17. 63504 to 502? Ans. 1260 


8. Mary had 12 quarts of nuts and Sarah had $ as many, 
minus $ of a quart; how many times Sarah’s number 


Mary's? Ane. 
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CABE IV. 
188. To find the relation of a fraction to a frac- 
Nom. 
1. What part of 4$ ie y}? 
SOLUTION. is py of 1$, and pipe times m, which 
equals 44 of 14. if Pisas F4 oft of 4, and equals 


f times , 


of 34, which equals , o Pu ori 


MENTAL EXERCISES. 

1. What part of } is 3? Of fis 1? Of $184? Of 4 is $7 

2. What part of $ is 217 Of 5 is of $? Of lia 4 0f 4? Of A 
ig $ of 77 

8. A had $4 and spent $3 ; what part of his money did he spend? 

4. If 2} yards of silk coet $74, what will 74 yards cost at the 
same rate? 
$. A merchant bought $ of a cargo of oranges and sold 4of them: 
what part of the cargo did he sell? 
6. Edwin and Emma each bad $2; Edwin spent } of his, and 
Emma spent I of hers; what part of Emma's money then equaled 
Edwin's? 


WRITTEN EXERCISES. 
W hat is the relation of 

Ans. 4.'6. 944 to 1197 
Ans. t 7. P to 1$? 


10. If a merchant eold t of $ of his stock, how many 
Rftha of § of his stock remained? Ans. 3. 


RrkxkARE.—He sold $, and hence there remained 1, and } equals two 
of $ of his stock; hence the answer is $. 


11. Harry lost J of z of a certain sum of money; how 
many sevenths of 4 of the sum remained? Ans. §. 
12. Two boys bad each p of a bushel of walnuts, when 
he first sold 7 of his to the second; what part of what the 
second hae equals what the first baa? Ans. 4. 

18. James had $ of a ton of coal and Thomas had $ of » 
ton; if James burns } of his coal and Thomas } of his 


how many uinths of a ton will remain? Ans. 64§ ninths. 
Non t Greatest Common Deu end Least Common Multipl « 
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ARITHMETICAL ANALYSIS. 
189. Analysis is the process of solving problems by: 


comparison of their elements. lo comparing, we reason te 
the unit and from the unit; the unit being the basis of the 


1“ § 
8 “ $ x8=20, Ans. 


MENTAL EXERCISES. 


1. If 4 apples cost 54 cents, what will 5 apples coat at the same 
rate? 
3. If 8 girls earn $21 in a day, how much could 5 girls earn at the 
same rate? 
3. How long will it take a boy to plow 8 furrows, if it takes him 
13] minutes to plow 5 furrows? 


4. How much will 9 barrels of flour cost, if 2 barrels oost $1031 
5. If 5 hats can be bought for $111, how much will 8 bats cost? 


6. What cost 5 pounds of butter at the rate of $34 for (0 pounds? 


WRITTEN EXERCISES. 
2. If 6 hens cost $3.54, what will 7 hens cost «t the same 


oranges will cust 8 tine | cents, or 20 cents. 


rate? Ans. $4.13. 
8. If 8 turkeys cost $19}, what will 10 turkey cost at tbe 

same rate ? Ans. $24. 
4. How much must I pay for 22 yards of muslin, at tbe 

rate of 5 yards for $14! Ans. $4.18. 
5. How much will 21 books cost at the rate of 9 hooks fot 
154? An». $86. 


6. What must I pay for 8 arithmetics, at the rate of $ 
arithmetics for $4.75? Ans. $7.60. 
7. If 3 tons of hay cost $47}, how much will 13 tons co 
at the same rate? Ans. $1894. 

& Required the cost of 2\ verre af Your, et Une teta of 
$17.50 for 8 barrels Ans SNR 
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9. À gave $48.50 for pigs, at the rate of $1.95 for 8 pigs; 
how many did he buy? Ans. 18 pigs. 
10. B gave $54 for flour, at the rate of $6 for 44 bushels: 
how many bushels did he buy ? Ans. 89 busbels. 


of an acre cost $108, 
, which is $36; and if 


$ “ $144 Ans. 


MENTAL EXERCISES. 


t. If $ of a yard of cloth ie worth 24 dimes, what are 8 yards of 


the cloth worth? 
2.-If 3 of a barrel of sugar cost 812, what will 7 barrels coat? 


8. I bought 5 yards of summer silk at the rate of $10 for 84 yards 
what was the cost? ^ 


6. Three-fifths of what I paid for a cow was $24; what did I pay for 
a horse whose value was 6 times that of the cow ? 


WRITTEN EXERCISES, 
2. If 3 of the cost of A's farm is $2480, what did the farm 


cost ? Ans. $3720. 
8. If $ of a barrel of flour cost $2.50, what will 5 barrele 
cost át the same rate? Ans. $21.872. 


4 If of a yard of cloth cost $2.10, what will enough for 
suit containing 9 yards cost? Ans. $22.05. 
& If § of a cwt. of sugar cost $13.45, what will be tbe cost 
of 90 cwt, or 1 ton of sugar? Ans. $298.80. 
6. What will 21 tons of bay cost, if 1 of a ton of hay cost 
$13.85 7 Ans. $308.40. 
7. If $462 is M of the price I pay for a horse, what would 
be the cost of 4 paire of borses at the same vete! 
Ana. R 
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8. If a lawyer's clerk could write 60 pages in 104 hours, 
bow much would he write in a week, working 10 hours a 
day ? Ans. 33711 pages. 
9. How much will it cost to trangport 35 hundred weight 
of freight from Philadelphia to Pittsburgh at $4 for 2,4 hun. 
dred weight ? Ans. $454. 

10. How much will I pay for 15 acres of land, at the rate 
of 21 acres for $425.25? Ans. $2551.50. 
11. A bought 40 busbels of grain, at tbe rate of 34 busb- 
els for $3.20; what did it cost ? Ans. $38.40. 
12. B sold 77 gallons of milk, at the rate of $1.95 for 54 
gallons; required the cost. Ans. $17.50. 
18. C bought 39 cords of wood, at the rate of $12.45 for 3} 
cords; how much did it cost ? Ans. $149.40. 

14. D bought 81 tons of coal, at the rate of 51 tons for 
$26.25; how much did it cost? 


1. If 1 barrel of apples cost $8, what will } of a barrel 
cost ? 


SoLurion.—If 1 barrel of apples cost $8, 3 of a 
barrel cost 4 of $8, which is $2; and if } of a l 


cat #3 $0 a barrel will cost 3 times $2, which are 


MENTAL EXERCISES. 


1. What cost ; of s pound of beef, if 2 pounds cost 83 centa? 

2. If a man can earn $5] in 8 days, how much will he earn in g; of 
a day! 
3. If 2 harrela of flour cost $103, for what can I sell $ of a barrel at 
the rate of cost ? 

4. If Harry walks 63 miles in 2 hours, how far will he walk at this 
rate in 84 hours? 


9. If 7 pounds of sugar cost 56 cents, for what can I sell 44 pounds 
«nd neither gain nor lose? 
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WRITTEN EXERCISES. 


B. Henry paid $24.60 for a cow; how much would he 
aave paid had he given $ as much? Ans. $19.68. 
8. If 3 yards of cloth cost $7.50, what will 4 of a yard of 
the same cloth cost? Ans. 83.181. 

4. If J barrels of apples cost $193, what will $ of a barrel 
cost at the same rate? Ans. $21. 
& How much will 10} tons of coal cost at the rate of $184 
for 8 tona? Ans. $1844. 
6. A bought 94 acres of land, at the rate of $1605 for 5 
acres: required the cost. Ans. $31744. 
7. How much must I pay for 184§ cords of wood, at the 


rate of $64 for 3 cords? Ans. $4294.. 
8. If 9 tons of hay are worth $100$, what must 1 give fcr 


1443 tons? Ang. $167}. 
9. If 12 bushels of beans cost $111, how much will 154 


bushels cost ? Ans. $144. 
10. How much must I pay for 184$ tons of iron ore, at 


the rate of 17 tona for $333? Ans. $37}. 
11. A gave $1968 for 21 acres of land; for what would be sell 
H of an acre, at a gain of $4 an acre? Ans. $924. 


12. B gave $H for 24 tons of hay; he sold C }# of a ton, at 
$24 less a ton; what did he receive? 


1. If 3 of ao acre of land cost $150, what will } of an acre 


eost ? 
SoLoTIoN.—If $ of an acre cost $150, 4 of an acre cost 4 of $160 


Senurionw 2p.— If 4 of : an acre cost $150, OPERATION. 


d $ of an acre 
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3. Mary gave j of her money for a silk dreas and $ for a aleak, aad 
nad $10 remaining ; how much had she at first? 
4. Frank, after spending 4 of his money, found that $10 was § of 
what be had remaining; how much money had he at frst? - 
5. If j of an army were killed, 4 taken prisoners, and 800 mes 
escaped, of how many men did the army consist? 
6. What number is that which being increased by its 4, and thet 
gam diminished by 3 of the number, the remainder is 50? 
1. When E was married he was 27 years old, and j of his age wes 
é years more than $ of bis wife’s age; required the a,c of hie wife. 
8. A boy, after spending | of his money for candies and 4 fas 
peaches, found that 20 cents was J of what remained; how muci 
money had he? 
9. A thief stole $ of Harry's money, and before he was caught 
spent 3 of it; the remainder, which was $20 less than he stole, was 
given back; how much money had Harry at first ? 


WRITTEN EXERCISES. 


2. A invested } of liis money in bank stock, and had $6945 
remaining; bow much money had be? Ans. $34,180. 


8. A drover sold à of his cows, and then had 210 remis 
ing; how many bad he before the sale? Ans. 830. 
4. B sold 4 of his gas stock to C and } to D, and bed 
remaining 1463 shares; bow many shares did be sell te 
each, and how many had be at first ? Ans. 8185. 

5. A gave 3 of hia fortune for a farm, and paid $ of the 


remainder for building & house, and then had $4611 remain 
ing; how much had he at first ? Ans. $46,726... 


SUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 

6. A father gave } of his fortune to his daughter, j to his €i; 
and the remainder, whioh was $6720, to his son; what did the ai 
and the daughter receive ? Ans. W., $5876: D., $4033. 
7. One-third of the trees in an orchard bear apples, + bear 


be found that it was just # of ite original length: what was ita orly- 


inal length ? Ane. 129 feet. 


ARITHMETICAL ANALYSIS. 


MENTAL EXERCISES. 
MISCELLANEOUS EXAMPLES. 


3. If I buy at the mint 125 ''quartere'' for change, how many 
dollars must I pay ? 

4, What cost 8 barrels of apples, at the rate of $33 per barre. ? 

9. $ of $40 is 2 times what A gave for a bureau; whut was the cost 
of the bureau? 
6. $ of it of a dolla s Jy of the cost of a watch; how much did the 
watch coat? 

7. A man owning 3 of the stock of a bank sold j of his share ; how 
much did he sell? 

8. Jane bought a slate for 3 of a dollar, and an arithmetic for § of a 
dollar; what was the cost of both? 

9, If 4 of a number, increased by 4 of the number, equals 50, what 
is the number f 

(0. Maria owes a store bill of $$ ; if she hands the clerk $3, how 
mucb change would she receive? 
11. If à of a pole is in the air, ¢ in the water, and the rest in the 
mud, how much is in the mud? 

13. How much will 44 yards of muslin cost, at the rate of 12 cents 


90. John found 60 cents, which is } of J of what he then had; how 


much had he at first? 
91. Henry gave his sister 20 centas, which is $ of what he mà u 
Arst, and § of what his sister now has; how much had each a Se^ 
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SUPPLEMENTARY MENTAL REXEROISEDB. 
To be omitted unless otherwise directed. 


33. Amanda, having 50 pins, lost g of them, and then found } as 
many as remained ; how many had she then? 
23. A gave B 48 centa, and § of thin is 4 times as much as he had 


remaining ; how much had he at first? 
34. If 4 horses eat 2 tons of hay in 8 weeks, how long will it re 


quire 5 horses to eat the same: 

35. Fanny's number of roses, increased by 3 and 4 of her number, 
equals 565; how many roses has she? 

26. A gave $24 for a watch, and n tof this is 4 times what he pak 
for the chain; required the cost of the cacin. 

21. A boy having 86 marbles, lost J of tum, and then found | 
as many as he had at first; how many had he then? 

28. $60 is 4 of what B gave for a horse, and the cost of the horse, 
increased by its 1, is 5 times what he paid for a sleigh ; required the 
cost of the sleigh. 

29. A has 40 fruit trees, fy of which bear apples, $ of the remain- 


age is f of his uncle's age; required the age of each. 

31. Annie, having $ of a pound of candies, shared them equally 
with 5 of her schoolmates ; what part of a pound did each receive! 

39. Peter gave ſ of his marbles to Samuel, and 2 à of them 
to Anson ; how many had he at first, if he gave away 14 marbles? 

88. A boy divided 14 apples equally among his companions, giving 
to each 8j apples; required the number of his companions. 

34. Harry bought 8 bushels of potatoes, worth $j a bushel, and paid 
for them with eggs, worth $} a dozen; how many eggs did it take! 

85. Hannah's wedding dress cost $50, and $ of this is 4 times the 
cost of her bonnet, and also $ of the cost of her oloak; required tbe 
cost of the bonnet and cloak respectively. 

36. Mary gave } of her money to the poor, and then found $ as 
much as she gave away,-agd then had $30; how much had she at 
first ? 

87. William borrowed } of Emily's money, and after 
4 of it, returned the remainder, which was $20; how much 
had Emily ? 


88. A kite in the air fell 4 of the distance to the mys 


srose j of the distance it was from the ground, aud theo fel $ 


MISCELLANEOUS PROBLEMS. 


2. Reduce 38544, to an improper fraction. 
8. Reduce 29/4 to a mixed number. 
4. Reduce 24785 to a mixed number. 


& Reduce M do ita lowest terms. 
6. Reduce RH to its lowest terms. 


7. Reduce $ of 4j of 44 of H toa simple fraction. Ans. 11. 
8. Reduce 34 of N of N of 4$ of $1 to a simple fraction 
Ans. AAA. 


9. Reduce 4, 4, $, 1. dd to a common denominator. 


Ans. ye, p Hb, Hi Kl. 


14. Subtraet i of T from ^ of Hof 91. 


16. Multiply 4 of 34 by 1 of 1 of N of 14. 
16. Divide $ of 31 of 5$ by J of 3 of 14. 
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26. What cost 451 yards of muslin at 194 cents a yard? 


Ans. $5.71}. 
26. What cost 967 tons of coal, at $12 per ton? 
Ans. 811621. 
27. What cost 1964 pounds of meat, at 61 cents a pound! 
Ans. 813.27. 
28. What cost 8273 yards of cloth, at 69] cents a yard’ 
Ans. $204.79}. 
29. What cost $ of a barrel of flour, if 1 barrel cost 38! 
Ans. $64. 
80. What cost 1 of a yard of cloth, if 2 yards cost 81877 
Ans. $8.05. 
81. What cost 23 tons of bay, if 3} tons cost $487 
Ans. $40. 
82. If 1 yard of cloth cost $1}, what will 54 yards cost! 
Ans. $6.50. 
88. If 2} tons of hay cost $30, what will 574 tons cost! | 
Ans $693. 
84. If 1 yard of cloth cost $8.018, what will 14413 yards 
cost 7 Ans. $1 * 


88. A bas } of $8560, which is 2} times B's money; bow 
much money has B? Ans. $3568. 

86. B has 725 acres of land; 2% times B's equals 30 times 
C'8; how much bas C? Ans. 507} acres. 

87. If 4 be added to both terms of the fraction §, will the 
value of the fraction be increased or diminished ? 

88. If 4 be subtracted from both terma of the fraction $, 
will the value of the fraction be increased or diminished? 

88. Will the value of the fraction g be increased or dimin- 
ished if 4 be added to both terms? If 4 be subtracted fron 
both terme? 

40. Mr. Mann bought a tract of land for $6500, and sold 
of it to Mr. Chase, and $ of the remainder to Mr. Colburn; 
what, was the cost of the remainder ? Ans. $7434. 


41. A man worked 254 days, and after paying bis board 
and other expenses with } of bie earnings, be had $12.36 
remaining; what were bis daily wegee! Ans. W enya, 
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SUPPLEMENTARY WRITTEN EXERCISES. 
To be omitted unless otherwise directed. > 


49. Mr. Bowman gave 12 bushels of potatoes, at 30 cents a 
bushel, for butter worth 184 cents a pound; how much butter 
Aid he get? Ans. 20$ pounds. 
48. James Allen bought land for $10,260, and sold it 80 as to 
gain „y of the cost, the gain being $3 an acre; how many acres 
did be buy? Ans. 180 acres. 
44. Mr. Robinson bought 100 yards of double width sheeting, 
he sold 4 of it to Mr. Brown and 4 of the remainder to Mr. 
Jones; what is the value of the remainder at 25} cents 
a yard P Ans. $11,584. 
45. If at a certain time of day a pole 63 feet long casts a 
shadow 36} feet long, what is the length of a pole which casts 
.& shadow 384 feet long? Ans. 574 feet. 


46. A cistern has a capacity of 2894. gallons, and has a pipe 
discharging into it 254 gallons per hour, and there is. a leak 


through which it loses 5} gallons per hour; how long will it take 
| to fill the cistern ? Ans. 1444 hours. 


47. Mr. Williams, laying in a stock of goods, invests 3 of his 


money in flour, } in sugar and molasses, y, in tea and coffee, and 
the remainder, $540, in sundry other groceries; what was the 
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INTRODUCTION TO DEOIMALS. 
MENTAL EXERCISES. 


1. If a unit is divided into 10 equal parts, what is one of thes 
parts called ? 
2. If one-tenth is divided into 10 equal parts, what is one pari 


sundredths ? of 6 tenths is 6 hundredths ? 
3. What is Jj of 8 hundredths? What part of 8 hundredths is $ 


4 tens is what part of the 4 hundreds? 


1. A term in units place denotes what part of the value which it 
does in tens place? 


does in hundreds place? 


That 2 is in units place and 5 in tenths place. 


part of a unit? 


period denotes what part of a tenth? what part of a unit? 


ond place? Third? Fourth? Fifth? 


sandths; 6 thousandths. 
18. Read the following expressions: 4.6 

85.285 ; 86.205 ; 46.008. 

19. These fractions arising from the 


meaning ten 


DECIMAL FRAOTIONS. 


SECTION V. 


DECIMAL FRACTIONS. 


395. A Decimal Fraction is a number of tenths, hun 
dredths, thousandths, etc. 

196. A Decimal Fraction is usually expressed by plao 
Ing a point before the numerator and omitting the denomins 
vor; thus. 5 expresses ,; .05 expresses y$,; .005 Mu ete. 
197. The Symbol of a decimal is the period, called the 


decimal point, or separatriz. It indicates the decima), and 
separates decimals and integers. 


198. The places at the right of the decimal point are 
called decimal places. The first place to the right of the de- 
eimal point is tenths, the second place is hundredths, etc. 
Thus, .245 expresses 9 tenths, 4 hundredths, and 5 thou- 
sandtha. 


199. The method of expressing decimal fractions arises 
from the method of notation for integers, and is a continus 
tion of it. This beautiful law, as applied to integers and 
fractions, is exhibited in the following 


NOTATION AND NUMEBATION TABLE. 


oo 

E F 

$ 2 3 8 

ao o 

* 6 3 8 2 
$ a 225594 
E 2 3 SEG 8 
>S 8 5 2 8 3 2 
W E ree mw 
6 6 6 6 6 6 
| d .2 d .d.g 
5 22228 
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201. A Pure Decimal is one whict consists of decimal 


mon fraction at the right of the decimal; as, .45]. 
Norss.—1. The first treatise upou decimals was written by Stevinus, and 


gublished in 1585. N the 
Ed Wit 


$. The decimal point, Dr. Peacock thinks, was introduced 


Inventor of logarithnus, in 1617, though De Morgan says that 
made as Deer an approach to it as Napier. 


` EXERCISES IN NUMERATION. 
1. Read the decimal 45. 


Sol Uriox.— This expresses 4 tenths and 6 hundred or since 4 
tenths equals 40 hundredths, and 40 hundredths plus 5h equal 
45 hundredths, it may also be read 45 hundredths. Hence the following 


Rule I.— Begin at tenths, and read the terms in order 
towards the right, giving each term tls proper denomination. 


EXERCISES IN NOTATION. 
1. Express 25 thousandths in the form of & decimal. 


, SoLurionw.—25 thousandths eqnal 20 thousandtha plus B thousamlibe 


er 2 hundredths and 5 thousandthis; hence we write the 5 in the thinlu 


thousandths piace, 2 in the second or hundredths place, ag fill the s+ 
vant tenths place with a oipher, and we have .025. Hence the followirz 
rules: 


Rule I.—Place the decimal point, and then 
term so (hat it may express Us proper denomin 
esSpAera,wRAen necessary. 
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Ralo II Write the numerator, and then place the decrmal 
point so that the righthand term shall express the den 


Express the following in decimal form: 


4. Twenty-five hundredths. 13. Four hundredtha, seven tea 


3. 2 tenths and 8 hundredths, |thousandths, and 6 hundred - thou. 
4. 7 tenths and 9 hundredths. | sandths. 


5. Twenty-five thousandths. 14. Nine hundred and sixty- 
6. 4 tenths and 7 thousandths. | nine hundred-thousandths.. 
1 13. Two tenths and three mil- 


seven ten- milliontha. 
19. Eighteen thousand and one 


11. Three hundred, and 78 ten. 
thousandths. hundred-millionths. 


12. Five tenths, 6 hundredths, | 20. Two million, and 6 thou. 
and 7 huadred thousandths. sand and 9 hundred -milLionths. 


Exprees the following as 3 decimals ; 
31. 5. 
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8. Placing a cipher between the decimal point and the 
decimal, divides the decimal by 10. 


For, each figure retains the same place as before, and hence 
the same value as before, and consequently the value of the 


unchanged. 


MENTAL EXERCISES. 


1. How many tenths in 1? in 1? in 3? in 17 

3. How many hundredths in 4? in 3? in 4? in u in H' 

3. How many hundredths in }? in 4? in A? in ; in A 

4. How many halves in. 57 in .60? Sths in .2? in .4? 

5. How many 4ths in .25? in .75? eighths in .125? in .875? 

6. Express as a common fraction and reduce to lowest terms, 5; 
4; 8; 95; .60; .75; .80; .125; .625. 


REDUCTION OF DECIMALS. 


204. There are two cases of the reduction of decimales: 
Ist. To reduce decimals to common fractions. 
Id. To reduce common fractions to decimals. 


CASE I. 


205. To reduce a decimal to a common fraction. 


1. Reduce .45 to a common fraction 
SoLUTION.—.45 reased in the form of a 


fraction hich reduced i ' 
common to its | 
common fraction is Yr, which reduced to its -N. Asa 
Rule.— Write the denominator under the decimal, omi 


ting the decimal point, and reduce the common fraction t 
ua lowest terms. 


WRITTEN EXERCISES. 


Reduce the following decimals to common fractions; 


7. 9.15. 
8. 12.125. 
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12. Reduce the complex decimal. 21 toa common fraction. 


1. Reduce & to a decimal. 


SoLUTION.—$ equals $ of 5. 5 equals 50 tenths; 
¢ of 60 tenths 20 tenthe and 2 tenths, remaining 12 
tenths equal 20 hundredths of 20 hundredths 
equals 2 undredths and 4 hu the remaining 
hundredths equal 40 thousandtha; j of 40 tho * 
ths. Therefore, f tale 625. 


there ure ciphers used. 


NotES.—1. In many cases the division will not terminate; the common 
by a decimal. Buch decimals 
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ADDITION OF DECIMALS. 


207. Addition of Decimals is the procese of finding 
the sam of two or more decimals. 


MENTAL EXERCIGES. 


5. 96 and .5. 


0. . OJ and .08. 
1. .06 and .186. 
8. 9.5 and 4 95 


WRITTEN EXERCISES. 
1. What is the sum of 11.96, 25.075, 84.306, 90.7 28 


SoLuTION.—We write the numbers so that terms OPERATION. 
of the same order shall stand in the same colu 11.98 


cosas pla ht to add. 8 thousandths, plus 
oe © thousand ousandthe, are 19 thousandths, 84806 
which eq Pi hundredth 9 thousandtbs; we 90.798 


write the 9 thousandths, and add the 1 hundredth to 
the next column: 2 hundredtha, plus 7 hundred 
plus 6 hundredths, eq ual 16 “Ts hundredth and the 
undredth added updredida, which equale 1 tenth and 6 on 
dredths; we ded is 16 6 bundred 


Rule.— I. Write the numbers so thai terms of the same 
order stand 1n the same column. 

II. Add as tn whole numbers, and place the decimal poin 
between (he unus and tenths of the sum. 


2. Find the sum of 79.76, 85.08, 36.195, 140.309. 
Ans. 341.374. 
8. Find the sam of 87.09, 58.31, 95.49, 237.675. 
Ans. 478.555 
4. Add 18.79, 147.072, 856.109, 185.8161, 397.05784. 
Ana. 1605.50494 
6. Add 59.874, 435.095, 672.328, 976.309, 8461.500843. 
Ans. 10611.106843. 
6. What is the sum of $25}, $374, $28.374, $50.06], 
$15 311, $578, $151, and $23.874 ? Ans. $258.884. 
7. Add 9 and 7 tenths, 41 and 8 hundredths, 75 and 54 
bundredths, 198 and 187 thousandths. Ans. 254.50 T. 
. 8. Add 187 and 5 thousandths, 49 and 9 hundred-thou 
sandtbe, 1876 and 245 millionths, 187 ten-thousandtbs, and 
999 ten-milliontha. Ans. MAU 


213.009 
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„. Add 798 and 9 ten-thousandths, 17 millionths, 18 thou- 
/sandths and 98 ten-milliontha, 67 hundred-thousandths and 
95 ten-millionths. Ans. 798.0196063. 
10. Find the sum of 3 tenths, 64 hundredths, 41 thou- 

r sandths, 31 ten-thousandths, and 61 hundred-thousandths. 
Ans. .3696245. 


SUBTRACTION OF DECIMALS. 


208. Subtraction of Decimals is the process of finding 
the difference between two decimals. 


MENTAL EXERCISES. 


1. Subtract 4 from . ' 5. Subtract ,í& from. 9. 


3. Babtract .4 from .9. 6. Subtract .05 from .5. 
3. Bubtract .06 from 08. 7. Subtract .25 frum .68. 


4. Subtract .06 from .55. 8. Subtract .75 from 1.08. 


WRITTEN EXERCISES. 


1. From 972.163 take 856.235. 


SoLutTion.— We write the numbers so that terms of 
the same order stand in the same column, and begin 


at the right to subtract. We cannot subtract 5 thou- 
sandths from 3 thousandths, hence we add ten thoa- 


sandths to 3 (housandths, which equals 13 thousandtha; 
b thousandths from 13 tha leaves 8 thou- 


sandths, which we write in the order of thousandtha: since. we have 
added 10 thousandths or 1 hundredth to the minuend, we must add 1 
hundredth to the subtrabend; 1 hundredth and 3 bundredths are 4 


hundredths; 4 hundredths from 6 hundredths leaves 2 hundredths, eto. 


Rule.—l. Write the subtrahend under the minuend, so thai 
terms of the same order stand in the same column. 
II. Subtract as in whole numbers, and place the decimal 
poini between (he units and tenths of the remainder. 


9. From 707.325 take 623.452. Ana. 83.873. 
8. From 826.438 take 134.936. Ans. 91.502. 
4. From 78.3057 take 29.084. Ans. 49.2217. 
&. From 1230. 207 take 384.1231 Ans. 846.0839. 


6. From 3.07 take 1.432165. Ans. 637235. 
7. From .3 take 3 handred-millionths. Ans. .39999997. 
8. From ! and .001 take .01 and .000001. Ans. .990999. 
9, From 24 take 24 thousandths and 24$ billionths. 


Ans. 3.4914999918 
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MULTIPLICATION OF DECIMALS. 


209. Maltiplication of Decimals is the process 
finding the product when one or both factors are decimals. 


MENTAL EXERCISES. 


What is the value of 
1. 2 times r? 8x.41? 
3. 9 times .6f 5K. 6 


8. & times 7 .6x.7? 


5. WX. 67 .6x.T1 
6. 5x thy? 5x.08? 


1. AX? 8x. 187 


10. How many decimal places in the product if | he: 
the multiplicand and one in the multiplier? If there 
factor? If three in multiplicand and two in multipliei 


i. Multiply 1.23 by .46. 


From either of these solutions we de TA 


both factors, pre fxr ng ciphers when necessary. 
2.. Mcitiply 27.13 by .67. 
8. Multiply 43.08 by 23.36. 
4 Multiply 19.52 by .019. 
&. Multiply 8.534 by 20.074. 
6 Multiply 123. 107 by 1.53. 
7. Multiply 512.073 by 35.08. 
8. Multiply 54.0079 by 7.073. 
9. Multiply 1.08096 by 3.5703. 


Value of 94 x .08§x 10! 
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DIVISION OF DECIMALS. 


18. Value of .5 of pr x 0547 Ans. .01'15. 
14. Value of .07 of § x 800 X. 0947 Ans. 1.65. 
15. Value of EA .061 4- $15 x 6.08}? 

Ans. 891.85 75. 


16. 300 +. =} x .81 + (.81 —. 127 x 1 of Th)? 
Ans. 164.7482. 
17. Multiply 1 hundredth by 1 thousandth, and add 1 tent 


to the product. Ans. .10001. 
18. What is the product of one-tenth by one-tenth? one 
hundred by one-bundredth? one million by one-millionth ? 


DIVISION OF DECIMALS. 


210. Division of Decimals is the process of finding the 
quotient when une or both terms are decimals. 


hundredths? What is the quotient of thousandths divided by tenths} 
19. If there are three decimal places in the multiplicand and two 
in the multiplier, how many in the product? If there are five 
in the dividend and three in the divisor, how many in the quotient? 


of decimal = in the 
the m in the divi- 
the quotient; hence 
places in the quotient 


decimal 

of decimal places in the 
number of places in the 
should be four minus too, ot eo decimal iare e 
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mai places tn the divisor. 
Il. Divide as in whole numbers, annexing c 

dividend when needed to continue the divisior 

III. Point off as many decimals in the quotte 

number of decimal places in the dividend exces 

ber $n the divisor. 


Norzs.—1. When there are ciphers at the right of the divisor, cut tbem 
off, divide by the significant part, and then point off as many decimal 

places aa before, plus the number of ciphers cut off. 
2, Make complex dectmale ~~ or n 
e. 


2. Divide 212.636 by 6.37. 
8. Divide 281.8585 by 3.86. 
4. Divide 571.85728 by 8.39. 
&. Divide 50.38218 by 67.8. 
6. Divide 31.421154 by 85.43. 
7. Divide 268.32615 by 4.705. 
8. Divide 2.3691192 by 34.56. 

9. Divide 3411.3424 bv 4.678. 

10. Divide 195.888698 by 59.186. 
11. Divide 1678.543 by 185.79321. 


What is the value of 


19. .065--.026?  4ns.2.5.| 17. 1. 125. 
18. .3716--.035? Ans. 15. 19. 51.015. 
14. .008-2-.04? Ans. .3.| 19. 1552..0625. 
16. .019-+.067 25, 
16. .004--9.5? Ans. 0016. 


v9. (3.04-+-17+474+200x 5000)—1? Ane , 
28. (189—.189)2-(.15—.015 x .15 of 8)? dns. 194.63. 
24, 45x .181+3.6 &. 31 (8.5 — 44) ? Ans. 

si. ($347.84 810.87) x 0035 t .018 x 50? 


MISCELLANEOUSB EXAMPLBS. 


WRITTEN PROBLENS. 
MISCELLANEOUS EXAMPLES. 


5. Divide 13# tons by 28 


T 


6. Multiply 1.25 of .83 of 9 by .8 of 4. of 8.75. 


Ans. 300 M 


7. Divide 118} by .04}; also 3.400 14 by 1.56 


61 
Ans. 26277; 1.53514. 
8. Divide ud square yards by 1113 Ans. INM 


9. Divide 42404 by $ of A of J of 1$. Ans. £285}. 


10. What number multiplied by 7§ will give 64 for a pro 
duct? Ans. $$. 

11. Divide seven millionths by twelve and a half ter-mil. 
liontha. Ans. 5.6. 


12. Add }, 35 375. and . 5, and multiply the sum by 6.21. 


15. Multiply 1000 


duct by. 0 22 


dy 25 millionths, and divide the pro 
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16. The product of two numbers is $, and one of them is 
B of § of 3; what is the other ! Ans. lp 
17. Add 3.5 cwt., 1.35 cwt., 5 cwt., 4.815 cwt., 1.875 cwt., 
8.5 cwt., 1.225 cwt., and 1.275 cwt. Ans. 20 cwt. 


18. What number multiplied by $ of 14 of 54 is equal to 
of yr of 27117 Ans. Sey 
19. Divide the sum of six thousandths and six milliontle 


by their difference, to 6 decimal places. Ana. 1.002009. 
20. From the sum of . }, and }, take the remainder ob 


tained by subtracting yy from M of $& of 4. Ans. 14. 
21. What number must be divided by { of 21 of T 


make a quotient equal to the value of 63 of a of 67 
Ans. 34. 


22. John had 8225 and earned } of 34 times $884 more; 
having lost part of his money, he found that he had $1864 
remaining ; what amount did he lose? Ans. 897 
28. A ton of iron ore from the mines of Cornwall yields 
.65 of a ton of pure iron; how much iron will 578.8 tons of 
ore yield ? Ans. 376. 32 tons. 
24. An oil refiner bas on hand 16,745 gallons of coal oil; 
how many casks, each containing 42.5 gallons, can be filled 
with it? Ans. 394 casks. 
26. How many dress patterns of 12.25 yards each, can 
be cut from a piece of French percale, containing 50 yarda! 
Ans. 4+ patterns. 
26. An engine pumped 41.25 barrels of 31.5 gallone each 
from a tank containing 1500 gallons; bow many gallons re 


mained ? Ans. 200.625 gal. 
27. I bought 3 loads of wood, the firs: containing 1.02 


eords, the second 1.05 cords, .he third .945 cords; what did 
it cost at $3.60 a cord? Ans. $10.854. 


28. A dealer bought 1086 bushels of wheat; how man) 

bins, each holding 20.25 bushels, will it fill, and how man) 
bushel-bags can be filled from what remains? 

Ans. 58 bins; 12.75 bags. 

$9, Two speculatores bougbt 4820 acrea ` W eetera lend. 


to 
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which they divide sò that one nas. 374 and the other .694 
of it; how many acres had each? Ans. 1620; 3700. 
80. How many lengths of 6-inch stove-pipe,can be made 
from 87.48 pounds of Norway iron, if one length requires 
3.34 pounds? Ans. 37. 
81. Mr. Newlin paid $4000 for a truck farm, giving $76.25 
an acre for 27.25 acres, and $85.75 for the remainder; how 
many acres did he buy? Ans. 49.66+ acres. 
82. A man bought 345.75 tons of hay, at $16.25 a ton, 4 
of whicb he sold at $17.75 a ton, and the rest at cost; how 
mach was the gain? Ans. $172.87 4. 
88. Mr. Hartman bought a Jot of wheat and sold .15 of it 
o one man, and .25 of it to another, and kept 572.85 bushels; 
bow much did he buy? Ans. 954.15 bu. 
84. A man devotes .19 of his income to charity, .25 for 
aducating his children,.45 for household expenses, and saves 
‘he remainder, which is $234.16; required bis income. 
Ans. $1582. 
85. How many cords of wood, at 85.124 a cord, must | 
give for 91.25 bashels of wheat, at $1.40 a bushel, and 86 
bushels of rye, at $1.25 a bushel ? Ans. 45.66 corda. 
$6. Tbe circumference of the fore wheel of à wagon ie 
12.75 feet, and of the bind wheel 14.25 feet; bow much 
oftener does one turn than the other in going 5280 feet, or 
one mile? Ans. 43.59+- times. 
87. A ship whose cargo was worth $25,000, being dis- 
ablod in a storm, .454 of the whole cargo was thrown over- 
board; what would & merchant lose who owned .25 of the 
cargo ? Ans. $2843.75. 
88. A grain dealer expended $6210 for grain, 4 of it being 
for wheat, at $1.25 a bushel, 4 of it for corn, at $0.75 s 
bushel, and the remainder for rye, at $1.124 e bushel; how 
many bushels of each kind did he purchase? 
Ans. Wheat, 1656 bu.; Corn, 2010 bu.; Rye, 3300 ba 


NORMAL UNION ARITIIITIO. 


UNITED STATES MONEY. 


211. United States Money, or the currency of the 
United States, is expressed in the decimal system. 


212. The several denominations and their relation to 
each other are presented in the following table: 


TABLE. 
10 mills equal ] cent. 10 dimes equal 1 dollar. 
10 cents 1 dime. 10 dollars “ 1 eagle. 


Nors.— of a dollar = 25 cents; $ of a dollar = 50 cents; $ of a dollar 
z 76 cents; J of a cent = 5 mills. 


218. The dollar ia the unit and is indicated by the sym- 
bol $; the eagle and dollar are read as a number of dollars. 
Thus $245 is read 245 dollars, instead of 24 eagles, 5 dollars. 


214. The dime is one tenth of a dollar, and is expressed 
as tenths, the decimal point being placed between dimes and 


dollars. Thus $2.3 expresses 2 dollars and 3 dimes. 


215. Tbe cent is one tenth of a dime or one hundredth 
of a dollar, and is written in hundredths place. Thus $6.75 
indicates 6-dollars 7 dimes and 6 cents. Dimes and cents, 
however, are usually read as a number of cents. Thus 
86.75 is read 6 dollars and 75 cents. 


216. Since dimes and cents are regarded as a number of 
cents, when tbe number of cents is leas than 10, a cipber 
must be written in tenths place. Thus 3 dollars and 4 
cents are written $3.04. 


217. The mill ia one tenth of a cent or one thousandth 
ot & dollar, and is written in thousandths place. Thus 
88.875 is read 8 dollars 37 cents and 5 mills. 


Nores.—1. In checks, notes, drafts, etc., centa are visien di 
tandredths of a dollar in the form of a common fraction, as 


3 When the final result of a business computation contains milla, if 5 or 
more they are reckoned 1 and If lesa than 5 they are rejected. Thw 
$7.187 would be reckoned as $7.19 and $3.162 as $3.16. 


. We used dollars and cents in treating 
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MONET. 


EXEBOMES IN NUMERATION. 
Read tbe follcwing 


1. $15.65. 6. 3238.06 9. $100.00), 
2. $14.753. 6. $10.50. 10. $202.203. 
3. $28.284 7. $105.1085. 11. $310.031. 


4. ($133.135. 


8. $125.005. 12. 81030.001. 


EXERCISES IN NOTATION. 


Write on the slate or board 

1. Seven dollara and twenty-five cents. 

2. Twelve dollars, thirty cents, and five milla. 
8. Twenty-five dollars, fifty-four cents, and five mills. 
4 Thirty-four dollars, seven cents, and seven mills. 
5. Nine eagles, six dollars, six cents, and eight mills. 
6. Two hundred dollars, seven and one-half cents. 
7. Forty-nine dollars, six dimes, and 7} cents. 
8. Five hundred and thirty-eight dollare, 624 cente. 


REDUCTION OF UNITED STATES MONEY. 


218. Reduction is the process of changing a number 
from one denomination to another without altering its value. 


219. From the explanation given we have the following 


PRINCIPLES. 


1. To reduce cents to mills, annex one cipher. 

2. To reduce dollars to cents, annex two ciphers. 

3. To reduce dollars to mills, annex three ciphers. 

4. To reduce cents to dollars, place the point two places 


| from the right. 
5. To reduce mills to dollars, place the point three places 


from the right. 


Nors.—iIn reducing a number of dollars and cents to cents, etc., the 
2 abould be removed ; thus, $5.25 = 525 cents, and 88.785 = 8155 


J. BRednce 5 Jollars to cents. - 


Sor onnon.— Id 1 dollar there are 100 cents, and in 5 dollars there 


ae & times 100 cents, or 500 cents, or we annex two ciphers, as aseve 
divected. 


10 
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9, Reduce 25 dollars to cents. 
9. Reduce 24 cents to mills. 
4. Reduce 8 dollars to mills. 
5. Reduce 20 dollars to mills. 
5 Reduce 6 cents and 5 mills to mills. 
Reduce 12 dollars and 25 cents to cents. Ans. 1295. 
8. Reduce 23 dollars and 5 cents to cents. Ans. 2305. 
9. Reduce 1450 cents to dollars. 
10, Reduce 2700 cents to dollars. 
11. Reduce 5425 cents to dollars. 
12. Reduce 4170 mills to dollars. 
18. Reduce 250 mills to cents. 
14. Reduce 865 mills tu cents. 
15. Reduce 13875 mills to dollars, cents, and mills. 


Ans, $13.875. 


cents, and 5 mills? 
18. How many dollars, cents, and mills in 150 dollars, 10 
cents, and 5 mills? Ans. $150.105. 


FUNDAMENTAL OPERATIONS. 
420. Since United States Money is expressed in the 
decimal scale, all the operations may be performed as in 


decimals. 


Rule.— To add, subtract, multiply, or divide | in United 


& Require the sum of $184, 18§ dimes, 18} cents, and 10 


mills. Ane. 920 828. 
4. From 1 dollar take 1 mill; from 8505 take 505 cents 


Ans. 80.999: $499.95. 
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B. Subtract 64 cents from 6} dollars, and add the remain- 


der to 64 dimes. Ans. $7.084. 
6. What must a stock-dealer pay for 27 young cows at 
$182 apiece? Ans. $506.25. 


7. A drover sold the government 33 horses at the rate of 
$1254 apiece; what did he receive? Ans. $4133.25. 
8. If a cattle-feeder received $250.25 for the sale of 18 
sows, what did they bring him a head ? Ans. $19.25. 
9. I paid $36.25 for 5 barrels of flour; what would 17 
barrels have cost me at the same rate? Ans. $123.25. 

10. A country merchant paid $96 for a lot of muslins, at 
16 cents a yard; how many yards did he buy? Ans. 600. 

11. How many cords of wood can be bought for $1553.25, 
at the rate of $4.75 per cord? Ans. 327 cords. 
19. A carpenter earned in 4 months $240; how many 
days did he labor if his wages were $2.50 a day? Ans. 96. 
18. Divide 8164 by 12 cents; divide $48 by 6 dimes; 
divide 18% dimes by 15 milla. Ans. 139,4 ; 80; 125. 
14. A lady bought a watch for $55}, a chain for $221, a 
key for $61, and sold *hem all at a gain of $6$; what did 
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$4.65 apiece, and 45 yards of carpet at $1.75 a yard; what 
was the amount of the bill ? Ans. $124.95. 

20. A dealer bought 8 barrels of turpentine, each contain- 
ing 31.5 gallons, at 51. 124 a gallon, and sold it for $1.37} s 


gallon; what did he gain ? Ans. $63. 
21. A man bought a boat load of coal for $250, and by 


retailing it at $5.75 a ton, he gained $37.50 ; how many tons 
in the load ? Ans 50 tons. 
22. The charge for sending a telegram from New Tork to 
Harrisburg is $.40 for 10 words, and 5 cents for each addi 
tional word; what would a dispatch of 24 words cust me! 
Ans $1.10. 
28. Thomas Williams & Co. sold 420 bushels of new un- 
graded corn at 60 cents per bushel, and received in exchange 
120 bushels of oats at 43 cents per bushel, and No. 1 Minne- 
sota wheat, at $1.67 per bushel; how many bushels did they 
receive ? Ans. 120 bushels. 


COMMERCIAL TRANSACTIONS. 


221. In Commercial Transactions there are ordinarily 
three quantities considered, the quantity, the price, and the 


cost 


222. The Quantity is the amount bought or sold, esti 
mated by the number of times it contains the unit of 
measure. 


223. The Price is tbe value of one of the units of meas | 
ure of any commodity. The Cost is the value of the whole 
quantity. 


224. An Aliquot Part of a number is the whole or 
mixed number which will exactly divide that number. 


ALIQUOT PARTS OF $1. 


10 cents = $y. 
124 centa = $1. 
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225. The simple operations of finding price, cost, and 
quantity bave already been sufficiently indicated, and we 
shall bere consider only a few special cases. 


CASE I. 


226. To find the cost of a quantity, the price being 
an aliquot part of $1. 


1. What cost 48 yards of muslin at 12} cents a yard? 


OPERATION. 
SoLutTion.—At $1 a the cost would be $48; 8)48 
hence at 12) cents, which is } of $1, the cost will be 4 — 
of $48, or $6. Hence the 6 


Rule. — Take such a fractional part of the given quantity 
as (he price is of $1. 
9, What cost 12 picces of calico, each containing 32 yarda, 
at 62 cents a yard ? Ans. $24. 
3. What cost 4 bales of Sea Island cotton, each containing 


300 Ib., at 163 cents a pound? Ans. $200. 
4. Mrs. Wilson bought & bag of Rio coffee, containing 


40 ib., at 334 cents a lb., and 10 Ib. of crusbed sugar, at 124 
cents a lb.; what was the cost of both? Ans. $14.584. 
6. Bought 20 yards of black cashmere, at $1.374 a yard, 
20 yards of paper muslin, at 10 conts a yard, and 3 dozen 
crocheted buttons, at 25 cents a dozen; what was my bill? 


Ans. $30.95. 


CASE II. 


227. To find the cont, the quantity and the pice 
ef 100 or 1000 being given. 


1. Wbat is tho cost of 6501 feet of poplar boards, at $17.95 
a thousand? 


If 1000 feet cost $17.25, 1 foot will OPERATION, 
of $17.25, amd 6501 feet will coat 6501 times 
we ers is the game as 5 of ape 
i multiplying «nd cutting o 
the product, we find ds $112.14. 112.14225 
Ana. $118.14 
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or P M. 


8. What is the cost of 7877 feet of bem) 
83.374 y M? 
4. What is the cost of 17, 225 bricks, at 87.75 ẹ M, and 
1560 Ib. of sheet lead, at $10.19) ẹ C? Ans. $291.44 
5. A grocer sold one day 9760 pounds of wheat flour, à 
$4.25 w C; wbat was the amount of the esle? 

Ans. $414.80. 
6. Messrs. Wood & Co. burn in their store in a year 62,560 
cubic feet of gas, at $4 50 „ M; what is their gas bill for a 
year? Ans. $281.59. 
7. If & compositor is paid 45 cents per thousand ems, 
what will be receive for setting up a book " 960 pages of 
1120 ems each ? 3282.24. 
8. Mr. Barr receives for making cigars $7.5 50 "Y M; what 


will be his profit on 43,780 cigars, if be pays $5.15 for the 
1d E 


amount of tobacco required to make a thouss 


CARE III. 
228. To find the price of 100 or 1000, the quantity 
and cost being given. 


1. If I sell 4256 fcet of boards for $62.776, what is the 


price w M? 

* — —1 4256 feet cost $62. 716, l OPERATION. 

fet will - 1 M of $62.776 . ness 
—— n and removing the decim 

places to the right, we find is 

144. Hence the 


price per hundred, or | 

2. I paid $7.59% for 675 pickets for th 
garden; what was the price y C? 
8. Mr. Shirk sold 10,540 cefar rails for 


the price yw C? 
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4. If the cost of stereotyping a book of 320 pages of 850 
ems each is $340, what is the cost per 1000 ems? 


Ans. $1.25. 
5. I retail envelopes at 12 cents a pack, gaining 3 cents 


on each pack of 24; what did they cost me ẹ M? 
Ans. $3.75. 
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CASE IV. 
229. To find the cost, the quantity and the price 
of a ton of 2000 pounds being given. 
1. At $15.45 a ton, what will be the cost of 7247 lb. of 
railroad iron ? 


SoLuTIoN.—Dividing $75.45, the - of & ton 
2, we have $37.724, the price of 1000 Ib.; and dee | 


ing as in Case we have $273.39 as the price of 


and remove the decimal point three places to the left. 


Nore.—To find the price of a ton, cost and quantity being given, distde 
(he cost by the quantity, multiply the quotient by 2, and remove the decimal 
point three places to the right. 


9, A farmer sold 7375 pounds of bay at $134 a ton; what 
did he receive for it? Ans. $49.78. 
8. A porcelain manufacturer bought 5620 pounds of clay 
at $17.25 a ton; what did it cost him? Ans. $48.47. 
4. A peddler sold to a paper-mill 1728 pounds of rags at 
$48 per ton; what did he receive? Ans. $41.47. 
5. If 1240 pounds of bone dust cost $93.215, what is the 
price per ton ? Ans. $25.75. 
6. A coal dealer received $20.88 for 5760 pounds of Lehigh 
red ash coal; what was the price per ton? Ans. $1.25. 


4. Shipped from Pittsburgh, on the Panhandle R. R., 
84,761 pounds of pig iron @ $3.15 per ton, and 97,486 
pounds of steel rails at $2.50 per ton; what was the charge? 
Ans. $181.03. 
8. Messrs. Wilson & Co. bought 36,850 pounds of lime at 


$3.60 a ton, and sold it at 224 cents per hundred, what wea 
the profit on thé transaction ? Ans. SA S DB. 
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BILLS AND ACCOUNTS. 


230. A Bill is & written statement of goods sold, ser. 
vices rendered, etc., giving the place, date, names of the 
parties, and the price, quantity, and cost of each item. 


231. An Invoice is a full statement, sent to a purchaser 
or agent, at the time the goods are forwarded, containing 
.tbe marks, contents, and prices of each package, the charges 
paid, and the mode of forwarding. The terms Invoice and 
Bill are often used interchangeably. 


232. The Footing of a bill is the amount of its items. 
To extend an item is to write its cost in the proper column. 
A bill is receipted when the person to whom it is due, or bis 
agent, writes at the bottom of the bill * Received Payment,” 
and signs his name. 


233. An Account Current is a written statement of the 
business transactions between two parties for & given time. 


The party who owes is the Debtor; the party owed is tbe 
Creditor. 


234. To Balance an Account we find the difference of 
the footings of the two sides and add it to the smaller side 
so that the two amounts are equal. 


NoTES.—1. The abbreviation Dr. signifies debit or debtor ; Or., credit, or 
creditor ; (à) signifies at, and denotes the price of the unit of measure; % 
stands for account ; $ for cents; No. or X for number ; pcs. for d 
522, 18?, 61, signify respectively 623, 183, 64; 3 pcs. sheeting 42, 42 
siguifles that the pieces contain respectively 42, 42} and 153 yards. 

4. Accounts current are frequently made out every month, and are then 
called monthly statements, and generally contain only the amounts bought 
at each date, bills of the several items haviug been furnished at the time of 
buying. 

3. Deductions are often made in bills, sometimes from the retail price of 
the items, and sometimes from the amount of the bill. Deductions from the 
retail price are generally made to customers buying in considerable quan 
tities, and deductions from the amount are made for cash payments or pay- 


ments within a short epecifled time, the prices in such bills being mostly 
wholesale. The symbol %, meaning hundredth, is frequently used ; thus, 


less 6% means 6 hundredths deducted. 


Rule I.—Jn making out a BILL, extend the several items 
and take their sum. 


Rule II.. In an Acoount, find the difference between the 
deft and credit ammunta 


, aD 
1, 453 
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235. Required the footings and balances of the followiug 
billa and accounts: 


Jom B. WYLIE & Co., 
Bought of MAC NEIL, WALCOTT & CO. 


BALTIMORE, July 16, 1876. 


24 Pra. Men's French Calf Boota, @ 
65 Women's Enameled “ 

75 * M Fox'd Gaiters, 

88 “ Boys’ Kip Boots, 

04 et Brogans, 

* . Misses! Rubber Shoes, 
“ Women's Arctics, 


Less $ 


Rec’d Payment, 
MACNkEIL, WALCOTT & Co. 


WILMINGTON, DEL., April 27, 1870. 
To A. B. HAYES, 


MR. JAMES LANE, 


For Setting Boiler and Excavating, 


“ 134 Days Work of Bricklayer, 
5} “ Laborer, 
] Load Sand, 


15 Bushels Lime, 
500 Dark Stretchers, 
500 Salmon Bricks, 64 


PROVIDENCE, R. I June 1, 1876. 
BougAt of GLADDING & BRO., 


MR. JAMES HEDGE, 
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PHILADELPHIA, Oct. 1, 19%. 


Mrs. GEORGE GORDON, 


Bought of WALKER & BROUGHER. 


Terma : 80 days. 


2 Pr. W G. Ewers and Basins 


1-3in 1-6in 1-7in 
100 150 200 


Oval Glass Dishes 
Crate and Porterage 


1-31n 1-6 in 1-7 in 
Nore.— 100 150 200 means that there are 1 dozen 8 inch dishes 


@ $1, 1 dozen 6 inch @ $1.50, and 1 dozen 7 inch @ $2. 


STATEMENT OF ACCOUNT. 


Mr. HENRY CADY, 
In % with BADEAU & LOCKWOOD, 


To 15 Drums of Figs, 


* 9 Boxes Oranges, 
12 “ Lemons, 


* 4 Barrels Dried Apples, 


64 10 6 ít Peaches, 
* 80 Ib. Leghorn Citron, 


CR. 


By 2 bbl. Superfine State Flour, 
d 200 Ib. Buckwheat 


* 1 Firkin Butter, 56 lb. 
* 100 lb. Corn Meal, V G., 
“ Cash, 


Balance due Badean & Lowood, 
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J. T. War & Uo. 


In 96 with WOOD, MARSH & HEYWARD, 
Da. Cx. 


875 


Bert. 35|To1 Blue Anci t. | 2 By 1 m 
loth 381 yd. a Ft ya ger, 
"e * 200 3 pcs. Plaid 
‘ 80] “3 neta 60 2 Gg 
sa @$7.66, ov. 80 ** 1 one 
Oct. | 8| ** 1 pe. Doeskin Ci 20 ya. 
simere 24 yd. (9) . 


91.87* 


Mov. 


WRITTEN EXERCISES. 


236. Let pupils make out bills, accounts, and invoices 
in proper form, from the following statements: 


1. The Lafayette Restaurant ordered Oct. 10, 1876, from 
Thos. Bradley, the following: 67 lb. Ribs of Beef (a) 205 ; 
3 Kidneys, @ 157; 8 Lambs, @ $5; 3 Calves’ Heads, @ 
757; 8 Sweetbreads, (a) 30¢; 2 Calves’ Livers, @ 10g ; 37 
Ib. Veal, q 17£ ; make out tbe bill. Ans. $41.04. 
9, Eugene G. Blackford delivered the following, June 12, 


1876, at the Continental Hotel: 15 Salmon, (à) 80¢; 37 
Lobsters, & 107; 5 Fresh Mackerel, & 127; 1 Spanish 
Mackerel, @ 20g ; 2 Shad, @ 40¢; 12 Soles (a) 105 ; 9 Sea 
bass, @ 10¢; 15 Sheepheads, @ 12¢; 3 doz. Soft Crabs, ( 
50 g; 14 doz. Frogs, $1.75; extend the items and find th: 
footing of the bill. Ans. $19.03. 
8. James Thomson bought of William Wilaon, Pittsburgh, 
Jan 20, 1873, 1 lb. Citric Acid, $1.55; 5 lb. Chloride Lime. 
(d) 59; jar 20¢; 10 lb. Epsom Salts, G 5f; 3 lb Gum 
Shellac, & 60¢; 1 doz. Wilson's Cod Liver Oil, @ $7; 1 dos. 

Mishler's Herb Bitters, @ $8 ; 2 lb. Carbolic Acid Cryttais, 
@ 31.75; what was the amount of the bill? Ana. A8. 8 
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SUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 


CINCINNATI, O., Sept. 25th, 1874 
Bought of TIERNEY & GARDEN. 


Mr. JOHN WALLER, 


}| Dozen Gents Blk Fur Hats, 
i 
j 


Received payment, 
TIERNEY & GARDEN, 
l'er J. W. M. 


PITTSBURGH, Nov. 1, 1876. 


Messrs. WILEY & MORTON, 
Bought of J. G. HERR & CO. 


2 Doz. Rubber Long Combs, 
3.50 4.50 6.00 


65 723 1.35 2.00 


Pcs, Silk Velvet Ribbon T y’ 4 


No 8 (à) $3.50, 1 gross No. 10 @ $4.50, and 4 gross No. 12 @ 86. In the 
last item 14, 21, etc., are tbe width of the ribbon, the upper numbers being 


tha nríoo an hafnra. 
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SUPPLEMENTARY PROBLEMA. 
—. To be oniltted unless otherwise direoted. 


236. Let pupils make out bills, accounts, and invoices from 
the following statements: 
4. Tyndale & Co., Philadelphia, sold to Mrs. Johr. Smith, Dec, 
81, 1874, the following articles: 1 Soup Tureen, @ $3.50; 2 Sauce 
Tureens, @ 61.25; 1 doz. Tulip Goblets, @ $1.40; 1 doz. Individual 
Salta, @ 505; 2 Glasa Pitchers, @ 6235; 3 Oval Glass dishes, (d 
509; 1 Glass Nappy, (a) 759; 4 Cov'd Dishes, G $1.25; 3 doz. 
Stonoware Plates,—1 doz. 6 in., @ $1.25, 1 doz. 7 in., @ $1.40, 1 
doz. '8 in., @ $1.60; required the bill, receipted. Ans, $20.65... 
5. Mrs. Amelia Watson, Newark, N. J., presented the following bill 
to James Haven, March 1, 1875; Board tor 4 weeks, @ $9; fuel and 
light 4 weeks, @ $1.50; washing 5} doz. @ $1. Mr. Haven presented 
the following bill to Mrs. Watson at the same date: February 5th, 15 lb. 
Tea, O 755; 101b. Coffee, Q 355; February 9th, 25 lb. Granulated Su- 
gar, (3 1249; 51b. Brown Sugar, @ 109; 1 barrel No. 1 Mackerel, $25; 
February 26th, 5 lb. Butter, (2) 50%, and 1j dozen Eggs, @ 429. Make 
out both bills, receipting the smaller and crediting the amount upon the 
other. Ans. Bal. $1—. 
6, August 25, 1875, Franklin S. Fuller, of Memphis, Tenn., purchased 


of Kuhn & Furst, Philadelphia, 25 boxes Raisins, @ 8.16 "T 350 


Prunes, @ 849; 1251b. French Prunes, G 157 ij». 


Baracoa Bananas, @ $1.75; and gave a due bill for amount. Make oat 
bill and receipt it. Ana. $150. 

7. Mr. Thomas Walker, of Aiken, S. C., bought of Hess, Rogers and 
Chambers, Philadelphia, the following articles, Oct. 14, 1876: 3 doz. La- 
mes Berlin Gloves, (a) $2.25; 1 doz. Ladies’ White Silk do., @ $5.50, 
I dos. do. Berlin 3 Gauntlets, @ $3.75; 1 doz. Colored Buck do., (8 
15; 1 dos. Ladies’ Black Jouvin Kid Gloves, @ $16; $ doz. White do., 
9 915; 3 dos. Gents’ Buck Driving Gauntlets, (2 $16.50; 2 dos 
Gente White Kid Gloves, G $11; 1 doz. Child's White Cotton Hose 


95 l 
T A. —, 2; HO. make out bill for amount, deducting 20%. 


Ans. $91.40 
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SECTION VI. 
DENOMINATE NUMBERS. 


287. A Denominate Number is a conerete number iz 
whicn the unit is a measure; as 8 feet, 4 pounds, etc. 


288. A Measure is a unit by which quantity of magni 
‘ude or continuous quantity is estimated numerically; aa, s 


yard, & pound, etc. 
289. A Compound Denominate Number is a numbe 
which expresses several different units of the same kind of 
quantity ; as, 4 yd., 2 ft., and 11 in. 
240. The Terms of a compound number are the num 


bers of its different units. Thus the terms in the example 
given are 4 yd., 2 ft., and 11 in. 


241. Similar Compound Numbers are compound 
uumbers which express the same kind of quantity. 


242. Denominate Numbers may be embraced under 
eight distinct classes, as follows: 


1. Value. 
2. Weight. 


8. Length. 
4. Surface. 


Nors.—Concrete numbers are of two classes: lst, thoes in which U 


unit is natural; 2d, those in which it is artificial. Natural unita age 4 
as exist in nature, and artificial units are those which are agreed dp 


measure quantity of magnitude. The latter are called denominats ettet. 


MEASURES OF VALUE. 


243. The Value of anything is its worth, or that prop- 
ecty which makes it useful or estimable. 


244. Money is the measure of the value of things. It 
te of two kinds, coin and paper money. 


245. Coin, or Specie, is metal prepared and authorised 


by government to he used as money. 
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246. Paper Money consists of printed promises to pay 
the bearer a certain amount, duly authorized to be used as 
money. 


247. Currency is whatever circulates as money. It is 
of two kinds, specie currency and paper currency. 

248. Legal Tender is a term applied to money which 
is required by law to be accepted in payment of debts. 


249. An Alloy is a baser metal compounded with either 
gold or silver for the purpose of rendering it barder and 


more durable. In coinage, the alloy is considered as having 
no value. 


UNITED STATES MONEY. 


250. United States, or Federal Money, is the legal 
currency of the United States. 


TABLE. 
10 mills (m) ct. 
10 cents d. 
10 dimes zw] dollar $. 
10 dollars zz] eagle E. 


L Nass. United Staten money is so called because It le tho money of 
the United States. It is because it was the money 
of the Federal Union. It was adopted by Act Act of Congress, Aug. 8, gl 

II. Tarxs.—The term dollar la supposed to be from Dale or 
town where it was frest coined; dime is from the French disme, — 
a tenth ; cent is from the Latin centum, a Aundred; mill 1s from the Latin 
—— a eagie ia from the name of the national bird. The cen! 


4 Robert Morris, and named by Thomas Jefferson. 
unit is the gold dollar. The currency is founded upon 


the decimal syatem, dimes, cents, and milla being written as decimals. 
Thie gives great simplicity to the operations. 

TV. Ovuins.—The coins are of gold, silver, nickel, and ronse. The gold 
coins are the double eagle, eagle, half-eagle, quarter-eagle, and one dollar. 
The aber coins are the dollar, hal/-dollar, quarter-dollar, and dime. The 
nickel coin ia tbe five-cent piece. The bronze coin is the cent. The gold 
three-dollar piece, the silver twenty-cent piece, half-dime and three-cent 
the nickel three-cent piece and cent, the bronze two-cent piece, 
and old copper cent and half-cent, although still occasionally seen 
in circulation are no longer coined. The has never been a coin ; 
—— name for the tenth part of a cent. 


ld and silver coins consist of 9 parta of pure 


« e alloy of the ailver coin consista of pure cop- 
gold coin consists of silver and , the aiiver ant 


| and — 


ANors.—Tbhe Notes on the tables are not to ve mermorizeA or e. OD 
lees Otherwise directed. 
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MENTAL EXERCISES. 


1. How many cenu in $}? $4,? $1? $27 $97 OE? $4? 

2. What pert of a dollar is 10 ct&.t 124 cu. ! 20 cts.? 25 cta? 10 
cta. 88} cta.? 37} cta.? 50 cta.? 62} cta.? 75 cta.? 83} cta.? 
3. What part of 5 eagles is 15 dimes? what part of 12 cents is { 
of a dime? 
4. How many eagles in 60 dollare? in 400 dimes? in 8500 cents! 
in 25,000 mills? 


ENGLISH, OR STERLING MONEY. 


251. English, or Sterling Money, is the legal currency 
of England. 


TABLE. 


4 tarthings (far. or qr.) l penny 
12 pence... ==] shilling 
20 shillings. 
21 shillings. 


I. Naws.—The term Stering in supposed to be derived from Easterling, 
the name given to early German ers, who cáme from the east to 


Easterling Money, which was 


Into Sterling Money. 


II. Terws.—The term farthing is a modification of 4 four thingie! 3B e 
old English y being marked with a crosa eo deeply tmpremed/thut & 
could be broken into two or four pieces, called respectivel Spent 


four things. The Found, as a measure of value, was 


nd as a measure of weight, 240 pence formerly w 9 20m 
e guinea is so called because the gold of which it was T 
from Guines, in Africa. — 2 
III. 81TMBoLs.—The symbols E., s., d., qr., are the Initiale ot 1 quil 
worda libra, solidus, denarius, and quadrans; signifying 
ening. penny, and quarter. i 
IV. Unrr.—The unit is the pound, represented by the sovereign and £l 
bank note. Its value by late act of Congress is fixed a$ 8.8665. 
V. Cotns.—The coins are of three classes: gold, silvery, «md copper, The 
gold coins are the sovereign (=£1), and half soversign (==105.), quixc 
m 8.) and half guinea (=108.6d.). The silver coing are the crow’ 
6 8. ), the Aalf crown (==2 8. 8 d.), the florin (=26.), the shilling, and the 
sie-penny, four-penny, and three-penny plecee. The copper coins are the 


penny, half-penny, and farthing. 
ComPosition.—The standard for gold coins ie 99 carats fine, that ts, 
parts 


11 parta pure gold, and 1 part alloy. The standard for silver is 
pare allver and 3 perte alloy, hence the silver coins are 8 pure, and & cop 


per. Pence and half-pence are made of pure copper. 


MEABURES OF VALUR. 


5. Pounds in 480 shillings ? 
6. Pence in 124 guineas? 


WRITTEN EXERCISES. 
1. How many pence in £16 lls. 10 d? 


SoLOUriox.— In one und there are 20 e i 
and in. £16 there are 1 times 20 shi 


 bence in 4367 pence there are as many 


d. 
ings ae 12 is contained times in 4367, which  12)4367 
268 shillings and 11d. remaining. There 361 
are 20 shillings in one pound, hence in 363 
shillings there are as many pounds as 20 is con- 
tained times in 363, which are £18 and 3 shil- 


remaining. Hence in 4367d. there are 
8 s. 11 d. 


3. How many farthings i in 98. 8 d. 8far. ? Ans. 467 far. 
4. Farthings in £19 11s. 11d. 2far.? Ans, 19102 far. 
6. Shillings, pence, and farthings, in 1859 far.? 

Ans. 1638. 8d. 3 far. 
€. Pounds, shillings, etc., in 58763 far. ? 

Ans. £61 48. 2d. 3 far. 


CANADA MONEY. 


2652. The Currency of Canada is nominally the samc 
as that of the United States, the table and denominations be- 


ing the same. 


2208. The decimal currency was adopted in 1858, the Act 
taking effect in 1859, previous to which. their currency was 


the same as the English. 
11 


Ans. £18 3«. 11d. 


£1 


162 


NORMAL UNION ARITHMETIO. 


L Dent Paas, the 18 cont pass dhe ex and 


of United States money, but the in value is a little less. eagle 
of the United States is the logal tender for sums of $10 and upwards. 
III. Cowrosrriox.—The ver coins consist of 925 perta ver and 75 


‘254. French Money is the legal currency of France. 
The unit is the franc, whose value is 19.3 cents. 


255. The Franc is divided into tenths and hundredths, 
called respectively decimes and centimes. The decime, like 
our dime, is not used in business calculations, but is el- 
pressed by centimes; thus, instead of 5 decimes we say 50 
centimes. 


GERMAN MONEY. 


256. The German Empire has adopted a new and unt 
form system of coinage. 


257. The Unit is the mark (Reichsmark) worth 98.85 
cents, and this is divided into 100 pfennige. 


WRITTEN EXERCISES. 
1. How many dollars i in 25.50 francs? 


4. How many marks in $456.25? Ans. 1913— marks 
6. Bought an opera-glass for 20 francs; what did it cos 
In United States money? Ans. $3.84. 


MEASURES OF WEIGHT. 
258. Weight is the measure of the force by which 
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MEASURES OF WEIGHT. 


TROY WEIGHT. 
260. Troy Weight is used in weighing gold, silver, 


jewels, liquors in philosophical experiments, etc. 


TABLE. 
24 grains (gr.) =1 pennyweight, . . pwt. 
zz ] ounce, . . OS. 


19 ounces 21 pound, . . . lb 


^ ^ NAME.— The term 7Yoy is said to be derived from Troyes, the name 
of a town in France, where this weight was first used in Europe. It was 
brought from Cairo in Egypt d the crusades of the 12tb century. A 


II. TuRMS.—The term pound is from the Latin pendo, to bend or 
The term ounce is from the Latin uncia, a twelfth part, the ounce 
one-twelfth part of a pound. The pennyweight was the weight of the ok 
English silver y. The term grain originated in the custom of using s 
number of of wheat for the weight of a penny. These grains were 
taken from the middle of the ear, and well dried, thirty-two at first, and 
afterwards twenty-four, being used to make a pennyweight. 

III. 8TM5OLS.—The symbol oz. is thought to be from the Spanish word 
onsa, signifying ounce; though Webster derives it from the use of the ter- 
mination 3 to express abbreviations, which was afterwards changed to 2, 
fb. is from libra, the Latin for pound. Not. is a combination of p. for 


di: d and wt for weight. 
. UNTT.— The standard unit of weight is the Troy pound. It is equa) 
of 32.794377 cubic inches of distilled water, at the tempera- 


the 
ture of 39 Fahrenheit, barometer at 30 inches. 


E 
20 peunyweighta 
| 


MENTAL EXERCISES. 


How many 
1. Grains in 6 pwt.? 5 pwt.? | 4, Ounces in 100 pwt.? 60 pwt? 
3. Pwt. in 72 gr.? in144gr.?| 5: Ounces in 9 lb.? 11 ]b.? 


3. Pwt. in 7 oz.? 9 oz. 6. Pounds in 120 oz.? 144 oat 


1. What part of a pound Troy are 4 02.? 6 oz.? 8 oz.! 
8, How many parts pure gold in a ring 18 carats fine? 


— —H— 


WRITTEN EXERCISES. 
How many 

1. Grains in 7 pwt. 15 gr. Ans. 183 gr. 
g. Grains in 5 oz. 14 pwt. 13 gr.? Ans. 2749 gr. 


164 NORMAL UNION ARITHMETIO. ` 


APOTHECARIES’ WEIGHT. 


261. Apothecaries’ Weight is used in prescribing and 
mixing dry medicines. Medicines are bought and sold by 


Avoirdupois Weight. 


TABLE. 

20 grains (gr.) = l scruple, . . . . D. 
3 scruples = 1 dram, >. à . 3. 
8 drams . « . « I ounce, .. © dé. 

12 ounces . . « . 1 pound. d. 


I. NAME.—The name arises from the weight being used by apothecarive. 

II. TERMS.—The term scruple is from the Latin scrupulus, a little stone. 
The term dram is from the Greek drachma, a piece of money. 

III. SrTMBOLSs.—The symbols have been supposed to be modifications of 
the tigure 3, suggested by there being 3 scruples in a dram. Another 


of Egypt. 
IV. Unit.—The Unit is the pound, and is identical with the Troy pound, 
as are also the ounce and grain, the ounce being ditferently divided, 
V. Physicians use the Roman notation in writing prescriptions, uging the 
small letters, preceded by the symbols, and writing j for i when it termi- 
nates a number. Thus, 12 gr. is written gr.xij.; 2 scruples, jij. R is an 


abbreviation for recipe, take; a or aa (from the Greek avd) means, of 
each ; sg. for semis or half, as Hives. means 44 scruples; P. for particula, or 
tittle part; P. aeq. for equal parts; q. p., quantum placet, as much as you 
please. 


MENTAL EXERCISES. 


How many 

1. Grains in 797 115? . 4. Drams in 557 737 

9. Scruples in 937 16 37 9. Ounces in 8837 9637 
3. Drams in 24? 963? 6. Pounds in 1083? 1683? 


4. How many doses of 8 grains each, can be made from an ounce 
of quinine? 


WRITTEN EXERCISES. 


How many 
1. Drams in 71b. 5 3? Ans. 7125. 


9, Pounds and ounces in 2393 ? Ans. 191b. 113. 
8. Scruples in 191b. 83 53 29? Ans. 56815. 
4. Grains in 471b. 103 73 29 19gr.? Ans. 275999gr. 
5. Pounds, etc., in 92375gr.? Ans. 161b. 35. 19 15gr. 
6. How many pills of 4gr. each, can be made from 33 29 


of calomel? Ans 55. 
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AVOIRDUPOIS WEIGHT. 
262. Avoirdupois Weight is used for weighing every- 


thing except jewels, precious metals, etc. 


16 ounces . . jb. 
100: pounds =] bundredweigbt, cwt. 
20 hundredweight . — ] ton, A . T. 

1 NAME.—The term Avoirdupois is probably from the French avoir du 
Ac, lo have At. 


II. Texus.— e term (on is from the Saxon tunne, a cask. The origin 
of the otber terms has already been given. The symbol cwt. is from centum, 
ht. The term dram has been used for 4, of an ounce, but 


Is obsolete, os Of an ounce being used in business ransections. 
III. Unrt.—The unit Tres It ia derived from the Troy pound, 
and contains 7000 It is equal to the w t of 27. 


inches of water at 59.83? Tab, the barometer belug at 30 inches. 

IV. In Great Britain 28 Ib. equal 1 qr., 112 lb. equal 1 cwt., and S540 Ib. 
equal 1 ton. These are called the long Aundred and long ton; th 
formerly used in this uis country, but are now used ouly at the custom- ouses 
in invoices of lah goods, in the wholesale iron and plate trade, and in 
w and hting coal from the coal mives of Penusylvania. 


V. The following denominations are frequently used : 
25 1b. | of powder make 1 barrel. | 100 Ib. of raisins vake 1 cask. 
36 “I firkin. | 196 “ four % TI barre). 


ae 1 tub. 200 pork, beef, or fish 1 barrel. 
10 l ceuntal. | 240 e «* 1 cask, 

t 280 „ galt at N. T. S. works] barrel. 
0 s: , 600 „ rice 1 barrel 


1. Ounces in 8 lb. 1 12 lu. 13. Cwt. in 4900 lb. : 1000 T. 
2. Pounds in 112 oz. o ct. 1. Tons in 2200 cwt.? 2500 cwi ? 


5. How many cwt.:in 3 of a ton? in 4 of a ton? 
6, How many pounds in 50 cwt.? in 75 cwt? in 80 cwt. ! 


WRITTEN EXERCISES. 


How many 
1. Pounds in 5T. 16 cwt. 75 lb.? Ans. 116715 lb. 


2. Tons, etc., in 7897 pounds? Ans. 3 T. 18cwt. 97 lb. 
8. Ounces in 29 cwt. 13 lb. 15 oz.? Ans. 47588 os. 
4. Ounces in 6 T. 83 lb. 18 oz. Ans. 193341 os. 
5. Tons in 111309 ounces? Ans. 3 T. 13cwt. 31 lb. 13 os. 
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7. Which is heavier, and bow much. an ounce of feathers 
or an ounce of silver? 


MEASURES OF LENGTH. 


263. Measures of Length are used in measuring length, 
breadth, beight, distance, etc. 


264. A Line is that which bas length without breadth 
or thickness. It is estimated by ascertaining how many 
times it contains some definite length, regarded as a unit of 
measure. 


2605. An Angle is the opening D 
between two lines which diverge 
from a common point. Thus ACD 4 
and DCB are angles. A o B 


266. The Vertex of an angle is the point from which 
the two lines diverge; thus, C is the vertex of tbe angle 
BCD. 


267. A Right Angle is formed by " 
one line perpendicular to anotber; as 


ABC orCBD. One line is perpendicular | 
to another when it makes the two adjacent E 


angles equal. 


LONG MEASURE. 
268. Long Measure 18 used for the general pur pen 


>. « ya, 

0. 5. e. td. 

=] statute mile, . mi. 
=] league. teas. 


69.18 miles (691 nearly) =1 degree of latitude, deg. or *, 
or of longitude at the equator. 


4| Terms.—The term inci is from uncia, a twelfth; foet is from the 
àuman foot; yard waa a rod or shoot; rod u from & measuring afick o 
‘ed: furlong, which haa now become ee. ia from fui, furrou, an! 
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the length of a mis is from mille passuum, 1000 paces: 
space d from the end of the thumb to the end of the 
extended; cubit, from the elbow to the end of the middle 

, the length of the two arms extended. The ancient yard 
ie said to have been determined by the length of the arm of 


enry I. 


leng, long, 
pon ta di 
of Eng 
gis 


UurtT.—The standard unte of 1 is the yard, from which all other 
measures of ty, weight, etc., are derived. 
It is identical wi reat Britain, which, under Wil. 
liam IV., w ding a pendulum, which vibrates 


seconds in a vacuum, at the level of the sea, at 620 Fah., in tbe latitude 

of London, into 891893 equal „and taking 360000 of these parta for 

the yard. Subsequent scientific experiments have proved that such a 
is impracticable.— Ses Brooks’s Philosophy of Arithmetic. 

III. Tus Mnuz.—The hio or nautical mile is equal to 1 minute of 
one of the great circles of earth; hence it equals ch of yh, of the cir- 
cumference of the earth, which equals about 1.15 statute miles. The 
E mile is the same as that of the United States. 3 statute miles 


e 8 land 


MENTAL EXERCISES. 
How many 


1. Feet in 72 in.? 14 yd? | s Furlongs in 200 rd.? 7 mi.? 


9$. Yards in 86 fr? 10 rd.? 5. Miles in 820 fur.? 9 lea.? 
8. Rods in 22 yd.? 2 fur.? 6. Yards in 86 inches? 72 in.! 


1. What part of 1 yard are 3ft; and what part of 2 furlongs are 


B$ yards? 
8. How high is a horse wuich measures 15] hands in height? 


WRITTEN EXERCISES. 

1. Reduce 27 ft. 8 in. to inches. Ans. 839 in. 
$. 8 rods 4 yd. 2 ft. to feet. Ans. 634 ft. 
8. 567 inches to rods. Ans. 2 rd. 4 yd. 2 fl. 8 in. 
4. 948 rd. 7 in. to inches. Ane. 48121 in. 
&. 19870 ft. to miles. Ana. 3 mi. 244 rd. 1 yd. 1 ft. 
€. 311 rd. 4 yd. to yards. Ans. 15274 yd. 
7. 70287 in. to miles, Ans. 1 mi. 84 rd. 5 yd. 1 ft. 3 in. 
8. 8 mi. 265 rd. 7 in. to inches. Ans. 949557 in. 
N. If the Atlantic is 3000 miles wide, how many feet is 
that, and bow many steps, 8 feet long, would a person take 
to walk tbe distance? Ans. 5280000 vus. 
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SURVEYORS’ LINEAR MEASURE. 


269. Surveyors’ Linear Measure is used by survey. 
ore and engineers in measuring the dimensions of land, dis 


tances, etc. 


_ 1.93 inches (in.) 
« 100, links . . 
80 chains 


I. NAMB.— Gunter's Chain is ni med after the reputed inventor, Edmund 
mathematician, born 1581. 
is a chain called Guater’s Chain, which consists of 
100 Iinks, and is 4 rods, 66 feet, or 792 inches long. 

III. The denomination rods ts seldom used by surveyors, distances being 
represented in chains and links. Since each link is 108 of a chain, the num- 
ber of links is generally as a decimal; thus, 5 chains and 47 links 
are written 5.4/ chains. eers generally use a chain 100 feet long. 


MARINERS’ AND CLOTH MEASURES. 


270. Mariners’ Measure is used by seamen in meas 
aring distances, the depth of the sea, etc. Cloth Measure is 
used for measuring cloth, ribbons, ete. 


MARINEBS’ MEASURE. 


6 feet =] fathom. 
120 fathoms —1 cable length. | 4 yard 


Flemish ; 5 qre. = 1 Ell English ; 6qre. = 1 Ell 
Ell Scotch. 


v 
1. Reduce 4 miles to links. 2 
9, Reduce 7 mi. 63 ch. to links. - Ane, 62300 li. 
3. Reduce 7856 fathoms to miles. Ans. 8 mi. 816 fath. 


«. Reduce 98763 in. to chains. Aw. 124 ch. 70 Il. gin 


MEABURES OF SURFACE. 


MEASURES OF SURFACE. 
271. A Surface is that which has length and breadtb 


without thickness. 
272. A Square is a plane surface which bas || 


four equal sides and four right angles. 


278. All Surfaces are measured by ascertaining the 


aamber of times they contain a small square regarded as the 


anit of measure. 


Thus, in the surface in the margin there are three 
rows of squares, each row containing 4 squares; 
hence there are 3 times 4 or 12 squares in all; 
and since these make up the entire surface, the 
measure of the surface, called its area, is 12 square 
units. 


SURFACE OR SQUARE MEASURE. 
274. Surface or Square Measure is used in measuring 


144 square inches (sq. in.) = 1 square foot, sq. ft. 


9 square feet . . = I square yard, aq. yd. 

30+ square yards, or 
91 square feet, | = l perch or sq. rod, P. 
160 perches. . = lacre . . A. 
640 acres . . . = I square mile, sq. mi. 


L Tunes, Prroh la from the French perche, a pole ; acre was primarily 


Í. Square inches in 3 sg. t? Seq. A? 


2. Square foet in 720 sq. in.? 7 sq. yd.! 


A. Square yards in 144 sq. ff.) . 6 P. f 
4. Pesehes in 18199. yd? 12 Rt 
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§. Roods in 160 P.? 15 A? 
6. Acres in 84 R.? 8 eq. mi. 
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between 4 inches square and 4 square inches? 


1, Reduce 9870 P. to acres. Ana. 61 
. 28. 313 P. to square yards. 

8. 3 A. 133 P. to square feet. 

4. 109 P. 17 sq. yd. to sq. in. 

5. 238975 sq. ft. to acres. 

Ane. 5 A. 77 P. 211 sq. ft. 108 sq. in. 

6. 9876543 sq. in. to acres. 

Ans. 1 A. 91 P. n. ft. 51 eq. in. 


275. Surveyors’ Square Measure is used by sur 
ors in computing the area of land. 


TABLE. 
10,000 square links (sq. li.) 1 squar 
10 square chains 1 acre, 
640 acres 


36 sq. mi. (6 miles square) = = 1 township, 


e chain, ag. ch. 


WRITTEN EXERCISES. 
1. Reduce 21 sq. mi. 65 A. 9 sq. ch. to sq. 


y, Reduce 1,000,000 sq. li. to acres. 


17) 


4. 8700 aq. chains to aq. miles. Ans. 18q. mi. 980 A. 
& 3 Tp. 250 A. 98q. ch. to sq. links. Ans. 6937090000. 
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MEASURES OF VOLUME. 


276. A Volume is that which has length, breadth and 
thickness, or height. <A volume is also called a solid. 


277. A Cube is a volume bounded by six equal squares 


278. All Volumes are measured by ascertaining the 
number of times they contain a small cube regarded as a uni 


it will 


CUBIC, OR SOLID MEASURE 


279. Cubic, or Solid Measure is used in measuring 
things which have length, breadth, and thickness. 


TABLE. 
1728 cubic inches (cu. in.) — 


198 cubic feet 


MENTAL EXERCISES. 


1. Inches in2 cu. fi? 4 cu. ft.? | 4, Feet in 6 cd.? in 4 od. 
2. Feet in 8 cu. yd.? 5 od. ft.) |5. Cords in 256 cu. fL? 73 od. R? 
J. ene un the Gt an. A? 0. Cubic yards in 183 ca. fi f? 
vhat is the difference between a 2 inch cube 28 
between a 3 inch cubo and 8 cubic inches? 
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WRITTEN EXERCISES. 
Redace 


I. 8 cd. 7 cd. ft. to cubic feet. Ans. 496 ca. ft. 
2. 1856 cd. ft. to cords. Ans, 982 cd. | 
8. 16 cd. 14 cu. ft. to cubic feet. Ans. 2062 cu. ft. 
4. 19876 cu. ft. to corda. Ans. 155 cd. 36 cu ft 


5. In 78 cords of wood how many cubic inches? 


Ans. 17252352. 
6. In 5876543 cubic inches how many cords of wood? 


Ans. 26 cd. 72 cu. ft. 1343 cu. in. 


MEASURES OF CAPACITY. 


280. Measures of Capacity are volumes used to de 
termine the quantity of fluids and many dry substances. 


281. Measures of capacity are therefore of two kinds; 
Measures of Liquids and Measures of Dry Substances. 


282. Liquid Measures are of two kinds, — Liquid ot 


Wine Measure and Apothecaries! Fluid Measure. 


LIQUID OR WINE MEASURE. 


283. Liquid or Wine Measure is used for measuring 
all kinds of liquida. 


y 
II. Tzxms.— Gill is from Low Latin gilla, a » from ie Gà 
he Anglo-Saxon pyndan, t from 

drink ; Lr: is from the 


MEASURES OF CAPACITY. 


284. Apothecaries’ Fluid Measure is used for meas 
uring liquids in preparing medical prescriptions. 


TABLE. 


1 luidrachm . 


one 
gallon. Drops are indicated in a physician’s by 
Ti. In estimating the quantity of fluids, 45 drops equal about a fiui. 
drachm ; a common teaspoon holds about one fluidrachm ; a common table 
spoon, about j a fiuidounce ; mw fun about 14 fluidounces ; a common 
teacu 10 0 fluidounees. The is eq ent to a drop of wuter, 
he aud. of different fluids vary in size according to the tenacity of 
e 


DRY MEASURE. 


285. Dry Measure is used in measuring dry substances, 
such as grain, fruit, salt, coal, etc. 


TABLE. 
. - = |] quart, . . qt. 
. . = l peck, . . pk. 
. = ]busbel . bu. 


I. TuRMS.— Peek is supposed to be a corruption of peck, or to be derived 
from the French picotin, a D 

II. Unte.—The unit of measure is the Winchester bushel, formerly 
used in Engiand, and named from the place where the standard was pre 
served. Its form is a cylinder, 184 in. in diameter and 8 in. deep. Ita voi. 
ume is 2150.42 cu. in., and it contains 77.627413 1b. Av. of distilled water, 
The New York bushel is nearly identical with the imperial bushel of Great 
2218.192 cu. in. 


in some places of 36 bu. and in others of 


bu., ia used in some parts of the United States for m coal, but 
discontinued bere, as it haa been in England. One-half of a peck. 


quarts, is called a dry gallon. 
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286. The Weight of a Bushel of tbe principal kinds of 
grain and seeds bas been fixed by statute in many of the 


IW 
AA 


*U440] 


48148 4814814846. 
80 82 50 «8! 42" 
60 60 €4.00'0960. 
56 56 66.686686 
2 95 9.21884 
66: 86 8 56 

45 45 44 

[n | 


How many 
1. Pints in 7 qt. 45 gi.? 


9. Quarts in 12 gal.? 15 gal? 


8. Quarts in 3 pk.? 7 pk.? 1. Fluidrachms in 120 m? 
4. Gills in 7 pt.? 12 pt? 8. Pints in 64 f3? in 5 Cong.! 


9. What part of 2 quarts is 2 gills? What part of 3 gallons is ( 


WRITTEN EXERCISES. 
How many 


1. Pints a 16 gal. 3 qt. 1 pt. of wine? Ans. 135 pt. 
2. Galle as in 7635 gills of vinegar? 


Ans. 238 gal. 2 qt. 3 gi. 
(3. 5 f3? Ans. 336800 m. 


8. Miuims in 5 Cong. 30.12 
t. Cong. in 724475 m? 

Ans. 11 Cong. 6 O. 5 f3. 9 f. 35 m. 
&. Pinta in 96 bu. 3 pk. 7 qt. 1 pt. of berries? 
Ans. 1. 
6. Busbels in 31891 pints of clover seed ? Ans. N 


7. What cost 5 gal. 3 qt. 1 pt. of vinegar at 8 centes gii! 
Ans. $t.4T. 


CIRCULAB MBAGURE. 


degree into 60 equal parts, called minutes ; each minute into 
60 equal parts, called seconds. 


201. Any angle having its vertex at the centre, is meas- 
ured by the arc included between its sides; thus, the angle 
: COB is measured by the arc BC. A right angle is meas 
ured by 90 degrees, or a quadrant; half a right angle, by 45 


degrees; etc 


6. seconds (“ . . = 


= 1 circumference O. 


J. TERMS.— The term minute is from the Latin minutum, which signifies 
smell part. The term second is an abbreviated for second 


minutes, or minutes of the second order. Signs are tn astronomy as » 
measure of tbe zodiac. 

II. UxrT.— The unit ta the degree, which is of the circumference of 
A quadrant ia one-fourth of a circumference, or 90°. A minute 
earth’s circumference is called a geographic mile. 

Drvistons.—The divisions of the circumference are not of absolute 
|: they are merely equal parts, used to indicate the size of angles. 


& quadrant, whether the circle is largo or small, measures a right 


length 
angis. 
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WRITTEN EXERCISES. 
Reduce 
1. 25’ 30” to seconds. Ans. 1530". 
2. 6000“ to degrees. Ans. 1° 40’. 
8. 4S. 17° 18’ 42" to seconds. Ans. 494322“. 
4. 195600” to signs. Ans. 18. 24° 200%. 
5. 3 quadrants 15° to seconds. Ans. 1026000“. 
6. If Venus, at a certain time, is 44° 27’ 30” east 51 
Mercury, how many seconds are they apart? 

Ans. 160050". 


TIME. 


292. Time is & portion of duration. The measures of 
time are fixed by the revolution of the earth on its axis and 
around the sun. 


TABLE. 
60 seconds (sec.) . = ] minute, . 
60 minutes . —  ] hour, 
24 hours = 1 day, . . 
365 days = 1 common year, 
366 days = 1 leap year, . 
100 years . . = 1 century, 
A L80, 
1 days . = 1 week, wk. 
4 weeks = 1 lunar month, mo. 


13 lunar months, 1 d., 6h., r 


= | year, 
12 calendar months, 1 


. yr. 


I. TERMS. — Second and minute are parts of an hour, corresponding to 
wue parte of a degree in Circular Measure. Hour is derived from the Latin 
hora, originally a definite space of time fixed by natural lawsa; a day, 
derived from the Saxon daeg, is the time of the revolution of the earth 
upon its axis; a week is a period of uncertain origin, but which has been 
ased from time immemorial in Eastern countries; a month, from Saxon 
monadh, from mona, the moon, is the time of one revolution of the moon 
around the earth; a year, from the Saxon gear, is the time of the earth’s 
revolution around the sun; a century comes from the Latin centuria, a 

collection of a hundred things. 

II. Unit.—The unit of time is the day; it is determined uy the revolu- 
don of the earth on its axis. The Sidereal Day W Whe exact. time of the 
revolution of the earth on ite axis. The Solar Day \s Lhe ime ot Nn 

apparent revolution of the eun around the earth. The Astronomical De, 
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e agb of 1] y, beginning and ending at noon. The Cil Dey is the aver 
ah the solar days of the ear; it begins at 12 o'clock nud. 


i and consta of wo periods of hours each. 


295. The seasons, months, and number of days i in each, 
are given in tbe following table: 


296. The time from any day of one month to any day of 


auotber month in the same year is readily found by the fol. 
lowing table: 


TABLE 


SHOWING THE NUMBER OF DAYS FROM ANY DAY OF ONE MONTE TO THB 
SAME DAT OF ANY OTHER MONTH IN THE SAME YEAR. 


To THE SAME DAY OPF 


1 85 


.| Feb.| Mar Apr May J'ne July Aug Sep. |Oct. 


153| 184 214 


20 151| 181| 212) 242 
90} 121; 151, 182, 212 


278 
AEEA 
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METHOD OF USING THE TaBLE.—Su 
ber of days from March 10th to No 


NORMAL UNION ARITHMETIC, 


16th. We find M 


vertical column, and November at the top, and at the intersection we 
find 245, to which adding 6 days we have 251, the number of day 


required. The table being constructed for Februarv 28 the proper 
allowance must be made for leap year. 


I. Tanus.—January is derived from Janus, the god of the year, 
whom this month was sacred. February is from februa, the Roman 
tival of expíation, celebrated on the 15th of this month. January 


February were added to the Roman calendar by Numa, Romulus he 
previously divided the year into 10 months. March is from Mare, the 
of war and reputed father of Romulus. It was the first of 
Homan calendar. April is probably from the Latin aperire, to open, oa 


the opening of the buds, or the bosom of the earth in producing vegetation. 
May is from Maia, the mother of Mercury, to whom the Romans offered 


sacrifices on the first day of this month. June is from Juno, the eister and 
wife of Jupiter, to whom it was sacred. July was named by Mark Ae 
after Julius Cesar, who waa born in this month. It was 

wear who entered 


Quintilis. August was named after Augustus C 
It was formerly called Sextilis, or a 


his first consulate in this month. 
month. September, October, November, and December, are respectively 


named from the Latin numerals, Septem, Octo, Novem, and Decem, as when 
the year began in March, they were the seventh, eighth, ninth, and tun 
months, as their names indicate. 


II. The number of days in each month is easily remembered by the fol 


lowing stanza :— 
Thirty days hath September, 
; Jupe, and November; 


MENTAL EXERCISES. 


1. How many seconds in 80 minutes? in 25 minutes? 


9. How many minutes in 800 seconds? in 8 hours t 
8. How many hours in 660 minutes? in 4 days? 


1. How many seconds in one day? 


2. How many seconds in one week? Ans. 604800 sec. 
8. How many minutes in 5 da. 7 h. 45 min.? 


Ans. 7665 min. 


. Reduce 56780 seconds to hours. 
Ana. 15 h. 46 min. 20 see 
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5. In one common year how many bours; how many min- 
ates; how many seconds ? 
Ans. 8760 h.; 525,600 min.; 31,536,000 &ec.- 

6. How many days from May 8th to October 19tb ? 

Ans. 164 days. 

7. How many days from March 28th to December 16th? 

Ans. 263 days. 

8. How many days from February 21st, 1860, to Septem- 

ber 10th, 1860? Ans. 202 days. 


ADJUSTMENT OF THE CALENDAR. 


297. A True or Solar Year is the exact time in which 
the earth revolves around the sun. It consists of 365 da 5h. 
48 min. 49.7 sec. Now, since it is inconvenient to reckon the 
fractional part of a day each year, it is necessary to arrange 
& correct calendar in which each year may have a whole 
number of daya. This is done by causing some years to 
consist of 365 days, and others of 366 days. The former are 


called common years, the latter, Bissextile, or Leap years. 
298. The calendar is reckoned according to the following 
rule: 
Rule. Every year that is divisible by 4, except the oen- 
tennial years, and every centennial year divisible by 400, ts 
a leap year ; all the others are common years. 


ExpuanaTion.—I. If we reckon 365 days as one year, the time lost 
in the calendar in one year is 5h. 48 min. 49.7 sec., and the time lost in 
years is 23 b. 15 min. 18.8 sec., that is, one day, lacking only 44 min. 


; hence the first error can be corrected by adding one 
making the year to consist of 366 days. 


y every 


four 
41.2 
four 
II 
Ain 


* 
1 


180 WORMAL UNION ARITHMETIC. 


[n the same way we may make the calendar correct for any number of 
years. 


Nots.—The reckoning of time by the ancients was very inaccurate. The 
calendar was reformed by Julius Cæsar, 46 B. C., who » 168, Pope 2 
sist of daye, adding one day every fourth year. In — 
corrected the error which resulted from the — correction 
out 10 days from the calendar, 7, calling the 5th of October the 
Gaining that henceforth only those centennial] years should be 
which are divisible by 400. ——— was soon adopted by * 
countries, but Great Britain did not make the change * 1 
error amounted to 11 days. 
Julian Calendar, their dates bei 
are distinguished as Old Style an 


MENTAL EXERCISES. 


1. How many centuries is it since the birth of Christ? 

3. When did the 18th century end and the 19th century begin ? 

3. How many leap years and how many common years in every 
century ? 
4. Which of the following are leap years: 1700? 1780? 17762? 18001 
1876? 1880? 1890? 1900? 2000? 


9. My watch ticks 4 times in a second; how many times will it 
tick in a day? 


MISCELLANEOUS TABLES. 


299. The following tables are frequently used, the first 


in counting certain kinds of articles, and the second in the 
paper trade. 


CouNTING. PAPER. 
12 units — 1 dozen 24 sheets = 1 quire. 
13 dozen = | gross. 20 quires = 1 ream. 


12 gross = ] great gross. | 480 sheets = 1 ream. . 
20 unita = 1 score. 


L Tuo things of a kind are frequently called a pair and siz a set. 


hich are folded into leaves according to the size of the book. 
The terms folio, quarto, octavo, etc., as applied to peieted 
books, are based on sheets avout 18x 24 in., about td? tin 


Bises now generally used, and indicate the number of leaves 
lato which such a sheet ia folded. 


MISCELLANEOUS TABLES. 


301. Clerks and copyists are often paid by the folio for 
making copies of legal papers, records, and documents. 


19 words make 1 folio, or sheet of common law. 
90 66 46 T cbancery. 


MENTAL EXERCISES. 


1. How many dozens in 3 a gross? In 2j gross? In j a great 
groes t 
2. How many pairs in 40? Scores in 60? Scores in 70? Sets in 48? 
3. How many sheets in 3 quires? In 23 quires? In 4 à ream? 
In ] ream? 

4, How many eggs in 23 dozen? In half a dozen? In a dozen 

and a quarter? 
9. How many years in 8 score? In 8 score and 10? In 4 score 
and a half? 
6. How many sheets of paper will be required to make a 12mo. 
book of 860 pages? Of 480 pages? 

1. How many sheets will be required to make an octavo book of 


l 64 04 


WRITTEN EXERCISES. 


1. How many fine black crayons are there in 42 boxes, 


each containing 1 gross? Ans. 6048. 
2. Sold 63 boxes of Maynard's writing ink, each box con 


taining 3 dozen bottles; bow many gross? 
Ans. 15 gross, 9 dozen. 

8. What would be the cost of 3240 sheets of foolscap at 
36 cents a quire? Ans. $48.60 
4. A lady copied in one month 795.5 cbancery folioe at 
127 per folio; what did she receive? Ans. $9.48. 
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&. A printer used 8 reams 5 quires 19 sheets of paper for 


prinuicg balf-ebeet posters; bow many did be print, allowing 
1 quire to a ream for waste! Ans. 3000. 


6. How much paper would it require to print 5000 copies 
of a 12mo book of 424 pages, allowing 1 quire w each ream 


for waste? 
REDUCTION OF COMPOUND NUMBERS. 


802. Reduction is the process of changing & number 
from one denomination to another without altering its value. 


SOS. There are Two Cases: Reduction Descending and 
Reduction Ascending. 

These two cases have been considered in the examples under the tables, 
but we will present a few more problems under their proper heads. 


REDUCTION DESCENDING. 


304. Reduction Descending is the process of reducing 


a number to a lower denomination. 
1. Reduce £6 58. 3d. to pence. 


OPERATION. 


£ s. d. 
8 


8 
20 


5 


which equals one of this higher, and to the product add the 
number given, if any, of this lower denomination, 

II. Multiply this result as before, and proceed in the sam 
manner until we arrive at the required denomination. 


WRITTEN EXERCISES. 


9. Reduce 15 lb. 40z. 3 pwt. 15 gr. to gr. Ans. 88407 gr. 
8. 171b. 73 53 19 18 gr. to gr. Ans. 101618 gr. 
4. 3 cable lengths 100 fathoms to feet. Ans. 2760 ft. 
5. In 18 T. 13 cwt. 751b. 14 oz. how many ounces? 


Ans. 508614 es. 


REDUCTION ASCENDING. 


9. How many square chains in one township? 
Anz. 230400 aq. ch. 

19. Reduce 56 cu. yd. 10 cu. ft. 1500 cu. in. to cubic 
inches. Ans. 2631516 cu. in. 

11. Reduce Cong. vj. O. vij. fsxv. iv. "xxx. to minimas. 
Ans. 42981710M. 

12. A bogsbead of molasses contained 98 gallons ; required 
the number of gills. ° Anz. 3136 gi. 

18. Between the times of two observations, the planet 

Mars was found to have passed over 3 S. 259 40“; bow many 


keconds in this distance? Ans. 414040". 
14. Adam died at the age of 930 years; how many seconds old 


was he? (See Art. 297.) Ans. 20,347 ,944,621 sec. 

15. If the pulse beat 75 times a minute, how often does it 

beat in & week ? Ans. 156000 times. 
16. How many inches from Lancaster to Philadelphia, if 


it is just 68 miles? Anz. 4,308,480 in. 


REDUCTION ASCENDING. 


305. Reduction Ascending is the process of reducing a 
number to a higber denomination. 


1. In 46743 pence how many pounds? 


" BOLUTION. —There are 12 pence in 1 shillin OPERATION. 
hence in 46743 pence there are as many shil. 12)46748 
lings as 12 is contained times in 46743, which 8g, 

are 88958. and 3d. remaining: there are 20 20) 3895 + 8d. 

shillings in 1 pound, hence in 38955. there are £194 + 164. 
aa many ponnds as 20 is contained times in Ans. £104 155. 3d. 
3895, which are £194 and 15a. remaining. 

therefore, in 46743 pence there are £194 

6. 


Rule.—I. Divide the given number by the number of units 
in that denomination which equals one of the next higher. 


II. Divide the quotient in the same way, and thus proceed 
uni we arrive al (he required denomination 
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III. The last quotient and the remainders, if any, will be 
the result required. 


WRITTEN EXERCISES. 


2. Reduce 2579 pence to pounds. Ans. £10 14 s. 11 d. 

8. Reduce 76942 grains to pounds Troy. 

Ans. 13 lb. 4 oz. 5 pwt. 22 gr. 

4. How many pounds in 75826 farthings? 

Ans. £18 19s. 8 d. 2 far 
Ans. 101b. 29 2:1 


NORMAL.UNION ARITHMETIO. 


5. Reduce 576-42 gr. to Ib. 
6. Reduce 65784 oz. to tons. 
Ans. 2 T. 1 cwt. 11 Ib. 8 os. 


7. How many miles in 179234 inches? 
Ans. 2 mi. 265 rd. 1 yd. 8 in. 


8. In 74325 li. how many miles? 
Ans. 9 mi. 23 ch. 25 h. 


9. Reduce 743750 cu. in. to cords. 
Ans. 3 cd. 46 cu. ft. 710 cu. in. 


10. In 1720177 perches how many square miles? 
Ans. 16 sq. mi. 511 A. 17 P 
11. Reduce 347236 n, to Cong. 
Ans. Cong. v. O. v. fz iij. f31ij. "Axvj. 
12. In 6434 gi. how many gallons? Ans. 201 gal. 2 gi. 
18. How many bushels in 2401 pints? 
Ans. 37 bu. 2 pk. 1 pt. 
14. How many common years in 47,424,496 seconda? 
Ana. 1 yr. 183 da. 21 h. 28 min. 16 sec. , 


15. A ship changed her longitude in a storm 721 geo 
graphical miles; what was the difference in longitude? 
Ans. 12° 1’. 
16. A butter-dealer sold 6476 pounds of butter in a month; 
how many firkins did he sell? Ans. 115 firkins 36 lb. 
17. A Pennsylvania miller ground a quantity of buck- 
wheat and took 72 Ib. of flour for toll, which was 4l, of the 
whole; how many bushels were there brought to mill if 4 lb 
of grain produced 3 lb. of flour? Ans. 20 bushels. 


MENTAL EXERCISES. 


MENTAL EX EMRCISEN. 


MISCELLANEOUS EXAMPLES. 


$. How much will 9 eggs cost, at 20 cents a dozen! 

$. How much will 8 pearl buttons cost, at 75 cents a dozen? 

8. What will 4 table-spoons cost, at the rateof $11.52 a gross? 

4. What will shoe-tacks cost a dozen, at the rate of $2.88 a great 
gross ? 
5. What will 8 sheets of paper cost, at 18 cents a quire? 
6. Wha: will 12 quires of paper cost, at $4 a ream ? 


9. If a ream of emery- paper coets $12, what does it cost a quire? 
10. What will 4 groes of pens cost, if the wholesale rate is 2 pens 
for a Sent? . 
11. A vessel was sunk in 8 fathoms of water; how many feet deop 
was it ? 


$3. How many feet high is a horse which measures 15} hands 
high? 
18. How much will 3 pecks of potatoes cost, at 80 cents a bushel ? 


14. When apples sell at 20 cents a peck, bow much are they worth 
a bushel? 


15. What will 8 quarts of molasses cost, at 96 cents a gallon ? 

16. How many vials, holding a gill each, can be filled with half a 
gallon of alcohol! 

11. How many half.pint bottles will 2 gallons of Arnold's writing 
fluid fill? 
18. If I pay $1.60 for a bushel of blackberries, how much is that a 
quart? 
19. If it takes 6 buttons for 1 shirt, how many shirts will 2 grosa 


19 cents a quart ; what did he gain? 
33. I bought 90 lb. of flour for $1.50 ; how much is that a bun 
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WRITTEN KXKEHCISKR. 
MISCELLANEOUS EXAMPLES. 


1. What will 5 tons of coal cost, at 371 a hundred! 


Ane. $37.50. 
2. How many guineas in 47 pounds and 5 shillings? 


4. At 6¢ a pound, what will 5 cwt. 75 lb. of sugar cost ! 


Ans. $34.50. 
& How much will 6 barrels of flour cost, at the rate of 3| 
cents a pound? Ans. $4146. 


6. How many suits of clothes, containing 63 yd. each, 
can be cut out of 93 yd. of cloth? Ans. 13; 5} yd. over. 
7. How many doses of medicine, each weighing 7 grains, 
cau be made out 1 3 23 29 11 gr.? Ans. 93 doses. 
8. How many caunon-balls, each weighing 41 Ib. 104 ot, 
can be made out of a ton of iron? Ans. 48 bells, 
9. How many times will a wheel, 15 ft. 4 in. in circumfer 
ence, revolve in going 50 miles? Ans. 172174. 
10. Which is greater, and how much, six dozen dozen or 
& half a dozen dozen? Ans. 1st, by 792. 
11. How many kegs, each containing 5 gal. 2 qt. 1 pt, 
can be filled from a tun (4 hhd.) of wine? Ans. 44}. 
19. How many lots of 5 A. 82 P. are there in a field con 
taining 66 A. 24 P.? Ans. 12 lots. 
18. At 13 cents a pound, how much rice can be bought 
(ur $81,250? Ans. 3124 tons. 
14. How much time will a person lose in 50 years by 
taking an hour's nap each afternoon? Ans. 2 yr. 3044, da. 
15. If a comet pass through an arc of 7° 5 a day, how 
long will it be in describing an arc of 270°? Ans. 38,3, da. 
16. How many minutes longer was January, 1860, thas 
February of the same year? Ans. 2880 mii. 
17. If a physician uses on an average 53 73 19 4 gr. d 
drugs daily, how many did he use during February, 18761 
Ans. AA W. d 85 Vy. 16 gr. 
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MISCELLANEOUS MPLES. 


18. How long will it take to count a million at the rate 
of 80 per minute, working 12 hours a day ? Ana 17 f da. 
19. How many balf-pint bottles will it take to pat up 6 


gallons of Arnold's writing fluid ? ‘Ans. MW. 


90. How many more seconds were there in 1876 than in a solar 
year? (See Art. 297.) Ans. 65470. 3 sec 


21. How many boards, 12 ft. long, will incloee a lot 50 13 


long and 27 rd. wide, the fence being 3 boards high? 
Ans. 6351. 


22. How many ounces of calomel will it take to make 980 


pills of 5 grains each? Ans. 103 13 23. 


28° If a weekly newspaper (one sheet) has 5600 subscribers, 
how many reams of paper will it require in a year, not allowing 
for waste ? Ans. 606 reams, 13 quires, 8 sheets. 


94. How many minutes more in the spring of every com- 
mon year than in the autumn? Ans. 1440 min. 
25. How many pages are there in an octavo book, the print- 
ing of which requires 20 fully printed sheets? Ans. 320. 
26. Mr. A's income averages 4 cents a minute; what will 
it be during the three summer months? Ans. $5299.20. 
24. If 32,400 steel pens are made by a factory in a day, 
how many gross will be made in the month of March? 
Ans. 6975 gross. 
28. If a grocer's weights are } of au oz. in a pound be- 
low the legal standard, how much does he gain fraudulently 
from the sale of 2 bags of Rio coffee, 116 lb. each, true 
weight, at 1837 a pound? Ans. $0.694.. 
29. I bought 5 T. 14 cwt. of hay in a stack, but before it 
eas all delivered, 1 T. 3 cwt. 56 lb. were spoiled by the 
weather. The price originally agreed upon was $88.35; 
what should 1 pay for what I received? Ans. $70.091. 
80. A New Jersey truck-raiser sold 15 bu. 8 pk. 1 qt. of 
strawberries, at 11¢ a quart, and agreed to take flour in 
payment at 3i¢ a pound, as far as it would make an exact 
number of barrels, and the rest to be paid in cash; how 


many barrels and bow much cash did he receive? 
Ans. $ barrels and N 
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ADDITION OF COMPOUND NUMBERS. 
806. Addition of Compound Numbers is the process 


of nding the sum of two or more similar compound num- 
oers. 


1. Find the sum of £7 6s. 8d.; £5 98. 3d.; £14 13a 
10 d.; and £11 198. 11 d. 


SoLUTION.— We write the numbers so that similar Or EAT ON. 
unite shall stand in the same column, and begin x ut 
the right to add. 11d. plus 10 d., plus 3 d. „Plus 8d. 
are 32d., which by réduction we equals 24. and 5 
8 d.; we write the 8 d. in the column, and re 14 13 10 
verve the 2s. to add to the column of shillings: 28. 11 19 11 

us 19s., plus 13s., plus 9s., plus 6s., are 49a., which 39 9 8 
Dy reduedion we equals £2 and 9s.; we write the 
95. in the column of shillings, and reserve the £2 to 
add to the column of pounds; £2 plus £14, plus £5, plus £7, 


equal £39, which we write under Hence the following 


7 8 


9 


II. Begin with the lowest denomination and add each 


column separately, placing the sum, when less than a unt 
of the neæt higher denomination, under the column added. 

III. When the sum equals one or more units of the nezi 
higher denomination, reduce it to this denomination, wrile 
the remainder under the column added, and add the quotient 
obtained by reduction lo the next column. 

[V. Proceed in (he same manner with all the columns to 
the last, under which write the entire sum. 


Proof.—The same as in addition of simple numbers. 
Nors.—In writing, if any places are wanting supply them with a cipher. 


WRITTEN EXERCISES. 
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(8) (6) (7) 
lb. oz. pwt. gr. ed. cu. ft. cu. in. T. cwt. lb. os. 
16 10 18 12 18 123 162 18 18 68 15 
14 9 17 23 25 109 835 25 19 44 13 
15 1 15 20 37 127 976 58 14 73 9 
11 11 14 19 21 113 204 11 17 92 7 
23 8 16 22 36 120 630 26 15 714 14 


(9) 
hhd. gal. qt. pt. 
27 36 2 ] 
38 60 3 0 
49 55 1 ] 


14 21 0 1 
107 19 3 0 


11. Find the sum of 16 mi. 100 rd. 3 yd. 2 ft. 7 in., 19 mi. 
809 rd. 2 yd. 1 ft. 6 in., 15 mi. 274 rd. 5 yd. 2ft. 9 in., 18 mi. 
227 rd. 4 yd. 1ft. 8 in. Ans. 63 mi. 273 rd. 1 ft. 

12. Find the sum of 1328q. yd. 8 8. ft. 120 sq. in., 246° 
sq. yd. 7 sq. ft. 137 8q. in., 546 sq. yd. 3 sq. ft. 129 sq. in., 
765 oq. yd. 6 aq. ft. 105 sq. in., 382 sq. yd. 5 sq. ft. 126 sq. in. 

Ans. 2074 8q. yd. 6 sq. ft. 41 gq. in. 

18. Find the sum of 16 A. 104 P. 188q. yd. 7 sq. ft., 25A. 

116 P. 28 sq. yd. 8 sq. ft, 18 A. 139 P. 17 8q. yd. 6 aq. ft., 27 


A. 106 P. 30 sq. yd. 8 sq. ft., 24 A. 155 P. 26 sq. yd. 5 aq. ft. 
Ans. 113 A. 144 P. 18q.. yd. 7 8q. ft. 


SUPPLEMENTARY PROBLEMS. 
To be omitted uniess otherwise directed. 


14. A vintner sold to A 5 hhd. 59 gal. 8qt. 1 pt. of wine, to B 

30 hhd. 45 gal. 8qt., to O 89 hhd.58 gal. 1 pt., and had as mucb as 

be sold A remaining; how much had he at first ? 

Ans, 72 hhd. 84 gal. 14 qt. 
15. What is the sum of 126 yr. 10 mo. 5 wk. 17 hr., 286 yr, 9 mo. 

3 wk. 7 da. 18 hr. 41 min., 425 yr. 8 mo. 4 wk. 8 da. 20 hr. 16 min.. 

198 yr. 7 mo. 6 wk. 19 hr. 52 min., 385 yr. 6 wk. 40 min.? 

Ans, 1373 yr. 3 mo. 3 wk. 6 da. 4 h. 29 min. 
16. Find the sum of 144 cu. yd. 18 cu. ft. 1329 cu. in., 275 cu. yd. 

35 ou. ft. 1076 cu. in., 882 cu. yd. 17 cu. ft. 1521 ou. in., 430 ou. yd. 

30 cu. ft. 1507 cu. in., 867 cu. yd. 21 ou. ft. 1478 ou. in. 


Ans. 1591 ou. yd. 23 cu. tX. YU oa. in. 
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SUBTRACTION OF COMPOUND NUMBERS. 


307. Subtraction of Compound Numbers is the pro 
cess of finding the difference between two similar compound 


numbers. 


1. From 100z. 12 pwt. 20 gr. take 7 oz. 15 pwt. 16 gr. 


SoLUTION.—We write the subtrahend under the OPERATION 
minuend, placing similar units in the same column, oz. 
and begin at the lowest denomination to subtract; 10 
16 gr. subtracted from 20 gr. leaves 4 gr. which we 
write under the grains : 15 pwt. from 12 pwt. we can- 
not take; we will therefore take 1 os. from the 10 os., 2 
I2 pwt equals 52pwC; 16 pwe subtracted from S2pwt. equal 

eq pwt.; 15 pwt. su 2pwt. 17 
which we write under the pwt. ; 7 oz. from 90z. (or, since it will Pe 
same result, we may add 1 os. to 7 oz., and say 80s. from 1001.) leave 1 
oz Hence the following 


Rule.—I. Write the subtrahend under (he minuend, so 
that similar units stand in (he same column. 

II. Begin with the lowest denomination and subtract each 
term of the subtrahend from the corresponding term of the 

minuend. 

III. If any term of the subtrahend exceeds the corre 

sponding term of the minuend, add to the latter as many 
units of that denomination as make one of the neat higher, 
and then subtract ; add 1 also to the next term of the sudira- 
hend before subtracting. 

IV. Proceed in the same manner with each term to the 
last 


Proof.—The same as in tbe subtraction of simple num 


148 11 10 2 
115 14 6 3 


27 17 3 3 


SUBTRACTION OF COMPOUND NUMBERS. 19] 


(5) 
ib. oz. pwt. gr. 
135 8 14 20 112 92 12 
96 9 10 23 


37 44 13 127 12 22 10 


(9) (10) 
mo. wk. da. h. sq. yd. sq. ft. 


316 10 9 5 16 226 
123 10 3 2 20 134 


1o 


130 


20 
29 


(12) 
A. P. sq. yd. sq.ft. aq. in. 
179 150 16 7 135 
134 155 8 
14 154 8 
2 


55 283 0 2 


18. A farmer bad 200 bu. of wheat and sold 28 bu. 2 pk. 5 
qt. 1 pt. to one man, and as much more to another; how 


much remained ? Ans. 142 bu. 2 pk. 5 qt. 
14. A California miner having 112 lb. of gold, sent his 


mother 17 lb. 100z. 15 pwt. 20 gr., and 3lb. 16 pwt. less to 

his father; bow much did be retain? 
Ans. 191b. 3 oz. 4 pwt. 8 gr. 

15. Subtract 16 mi. 223 rd. 3 yd. 1ft. 8 in. from 36 mi. 


271 rd. 3 yd. 1 fe. 11 in. Ans. 20 mi. 48rd. 8 in. 


SUPPLEMENTARY PROBLEMS. 
To be omitted unices otherwise directed. 


14. Bubtract $16 576 54 milla from 625 20% 7) milla, and add 9 
. sagies and 253 dimes to the result. Ans. $31.2004. 
17. Subtract 125 A. 37 P. 29 sq. yd. 4 sq. ft. 140 sq. in. from 240 
| A. 85 P. 16 sq. yd. 96 aq. in. 
Ans. 115 A. 47 P. 16 sq. yd. 6 aq. ft. 136 sq. in. 
18. A man bought a cask of molasses, from which there leaked 


away 11 gal. 8 qt. 1 pt., and then after putting in 12 gal. he found 
it 5 lacked 16 gal. 1 pt. of containing 63 gal.; how much was in at 
Ane. 46 gal. 8 qt. 
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MULTIPLICATION OF COMPOUND NUMBERS. 


305. Multiplication of Compound Numbers is the 
process of finding the product when the multiplieand is a 
compound number. 


1. Multiply £12 11 6. Td. by 8. 


EI IVO. 


SoLoTion.— We write the multiplier under the OPERATION. 
lowest denomination of the multiplicand, and begin E 4 1 
at the right to multiply. 8 times 7 d. are 56 d., 12 11 7 
which, by reduction, we find equals 4s. and 8 d.; we 8 


write the 8 d. under the pence, and reserve the 4s. 
to add to the next product : 8 times 11 s. are 885. 100 12. 8 


which, added to the 4 A, equals 92s., which we 
by reduction equals £4 128.; we write the 12s. under the a 


and reserve the £4 to add to the next product; 8 times £12 are Ee 
lus the £4, equals £100, which we write under the pounds. Hence the 


lowing 
Rule.—I. Write the multiplier under the lowest denom- 
nation of the multiplicand. 

II. Begin with the lowest denomination, and multiply each 
term in succession as in simple numbers, reducing as in ad 
dition of compound numbers. 


Proof.— The same as in multiplication of simple numbers 


NoTE.—If the multiplier is a large composite number, it will be mor 
sonvenient to multiply by ita factors. 


WRITTEN EXERCISES. 


(4) 
Ib. oz. pwt. gr. mo. da. h. min. sec. 
15 17 50 10 20 30 40 


— 


3 


(5) (6) 
8. d. far. hbd. gal. qt. 


8. Multiply 12 L. 2mi. 233 rd. by 13. 
Ana. 154 L. 2 mi. 934 rd. 
9. Multiply 23 ch. (36 bu.) 18 bu. 2 pk. T qt. 1 pe by 13. 


Ans. 305 ch. 27 bu. 2 pk. Lab 
10. A farmer sold 5 loads of hey, esch containing 15cwi 


90 Ib.; how much did be se Ans. Y ewe; SS S, 


| 
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11. Multiply 13 yr. 10 mo. 3 wk. 5da. by 15, using the fac 
tors of the multiplier. Ans. 208 yr. T mo. 3 wk. 5 da. 
12. If a man walk 17 mi. 300 rd. in each of 21 days, how 
far will he walk in all? Ans. 816 mi. 220 rd. 
18. If a farmer raise 60 bu. 3 pk. 6 qt. 1 pt. of grain on one 
acre, how much can he raise at the same rate on 48 acres? 

Ans. 2925 bu. 3pk. 

14. If a pipe discharges 11 hhd.40 gal. 2qt. 1 pt. of water 

in an hour, bow much will it discharge in 56 hours? 


Ans. 652 hhd. 7 gal. 


16. A bad 1000 A. of land; he sold B 96 A. 150 P., and C 
4 times as mucb ; bow much remained? Ans. 515 A. 60 P. 


16. A farmer raised 4000 bu. of grain; he sold 50 bu. 
3 pk. 7 qt. to A, 7 times as much to B, and to C 6 times as 


much as to A and B together; how much remained? 
Ans. 1145 bu. 3 pk. 


DIVISION OF COMPOUND NUMBERS. 


809. Division of Compound Numbers is the process 
of finding the quotient when tbe dividend is a compound 
number. 
810. There are two cases :— 
let. To divide a compound number into equal parts.’ 
2d. To divide one compound number by a similar one. 


CABE I. 


311. To divide a compound number into a num- 
ber of equal parts. 


1. Divide £103 78. 6d. into 5 equal parts, that is, take 4 
of it. 

So.LuTion.— We write the divisor at the left of OPERATION. 
£ 


the dividend, and begin at the h hest denomi- a. d. 
8.; $ of 67 5. is 138. and 25. remain- 
Bale —1. Begin with the highest denomination of the 


nation to divide. of £103 is £20 and £3 re- 5)103 7 6 
£3 equa GO s., which added to 7s. 20 13 8 
ig; 2e equal 24 d. which added to 6d. equals 
d.; 1 £30 d. is 6d. Hence the following 
dividend and divide each term in succession, as in w YM -N. 
* 18 


194 


II. When there is a remainder, reduce ù to the neat 
lower denomination, add tt to the term of that denomination, 
and divide the result as before. 
III Proceed tn the same manner until all the lerma are 
divided. 

Proof.—T he same as in division of simple numbers. 


NoTE.—When the divisor is a large number and composite 
being not greater than 12 It is perhaps tore convenient to t 
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factors. 
WRITTEN EXERCISES. 
(2) 
£ T. 
4)61 18 4 6)16 10 14 12 T)112 
15 9 T 
(5) (6) 
cwt. lb. oz. hbd. gal. qt. pt. gi. mi. 
8)125 94 12 9)108 42 2 1 2 11)120 313 3 9 


8. Five sons share 112 A. 144 P. 24 &q. yd. of land; bow 
much does each receive ? Ans. 22 A. 92 P. 298q yd. 

9. If 9 farmers raise 1137 bu. 3pk. 4 qt. 1 pt. of grain, 
what is the average amount raised by each ? 

Ans. 126 bu. 1 pk. 5 qt. 13 pt. 

10, A miner sends 37 Ib. 10 oz. 1T pwt. 16 gr. of gold to 
hie 8 sisters; how much does each receive ? 
Ans. 4 Ib. 8 oz. 17 pwt. 5 gr. 

11. A man walked 376 mi. 276 rd. in 32 days; what was 
the average distance each day ? Ans. 11 mi. 4141, rd. 
19. If 26 casks contain 21 hhd. 11 gal. 2 qt. 1 pt., what is 
the capacity of each cask? 


Ans. 51 gal. 1 qt. 41 pt 


1. Divide £26 68. 2d. by £4 158. 8d. 


SoLUTION.—£26 68. 2d. equais 6314 


pence; £4 15 8. 8 d. equals 1148 pence; — 
and dividing 6314d. by 1148 d. we obtain £4 15s. 8 
Save the 


53. From this solution we 1145)6314 08$, AB 
me”: 


DIFFERENCE BETWEEN DATES. 


Proof.—The same as in division of simple numbers. 


Nors.—The division may also be made without reducing to the lowest 
denomination, and this wil] be shorter when the quotient is integral. 


WRITTEN EXERCISES. 


2. Divide £48 T8. 4 d. by £6 11 d. Ans. 8. 
3. 69 bu. 3 pk. 6qt. by 6 bu. 3 pk. 6 qt. Ans. 10. 
4. If a man feeds his borse 1 pk. 6 qt. of oats a day, how 
long will 3 bu. 2 qt. last him? Ans. I days. 
5. How many demijohns, each containing 2 gal. 3 qt. 
1 pt., can be filled from a tank holding 71 gal. 3qt. 1 pt. of 
wine? Ans. 25. 
6. A drove of cattle ate 6 T. 15cwt. 871b. of hay in a 
week; bow long will 33 T. 19cwt. 35 lb. last them? 
Ans. 5 weeks. 


DIFFERENCE BETWEEN DATES. 


CABE I. 


318. To find the difference of time between two 
dates. 


1. Washington was born Feb. 22d, 1732, and died Dec. 


14th, 1799; what was his age? 


SoLUTION.—Dates are expressed in the number of 
the , the month, and the day; hence the date of 
his birth is 1732 yr. 2 mo. 22 da., and the date of his 
death is 1799 yr. 12 mo, 14 da.; and the difference of 
these two dates will equal his age, which we find to 
be 67 yr. 9 mo. 22 da. 


Rule.— Write the number of the year, month, and day o/ 
the earlier date under the year, month, and day of the later 
date, and take the difference of the numbers. 


N te.—In this method we reckon 80 days to the month; whe 
gicater accuracy is required, we reckon the actual number of days in each 
month. The exact time between two dates is found by the table, Art. 996. 


WRITTEN EXERCISES. 


$. What is tbe difference in time from Dec. 19th, 1850, to 
Jan. 5th, 1860? Am. 9 4x. BN 
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8. Milton was born Dec. 9th, 1608, and died Nov. 8th 
(675; what was bis age? Ans. 66 yr. 10 mo. 29 da. 
4. Franklin was born Jan. 6th, 1706, and died April 17th, 
1790; required his age. Ans. 84 yr. 3 mo. 11 da. 
5. Waat is the exact time a note has to run, dated Dec 
80th, 1862, and payable Jan. 16th, 1864? Ans. 1 yr. 17 da. 
6. The Revolution was commenced the 19tb of April, 
1775, and terminated January 20th, 1783; bow long did it 
continue ? Ans. Tyr. 9 mo. 1 da. 

4. The Civil War began April 11, 1861, and closed April 
9, 1865; how long did it last? Ans. 8 yr. 11 mo. 28 da. 
8. ow many years, months, and days, from your birtb- 
day to the present date? 


SUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 
9. A man was born the 99th of Feb., 1824, and died the 8d of 


March, 1860; how many birthdays did he sce, and what was his 
exact age? Ans. 10; Age, 36 yr. 4 da. 
10. Two men were born on the first day of January, one in the 


year 1756, the other in 1822; both died 87 years after they were bor, 
pon the 1st of January; required the difference of their ages? 


given day of the month will fall, the day of the week 
of some other date being given. 


Norz. -A common year ends on the same day it henen each yes 
begins one day later than the preceding year. A year leap yes 
gings two days later. 


1. If the 3d of April, 1876, occur on Monday, on wba! 
day of the week will the next 29th of August be? 


uo to be 148 days: dividing by 7, the num ber of — 
time to be | ye ing e num ' 

dave ina week. we have 21 eln and 1 day; 124% 
29th of August must therefore be one day after Mom 


day or Tucedav. 
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Rule.— Find the number of days between the two dates, 
reduce this number (o weeks ; the number of days remaining 
will be the number of days from the given day of the week 
to the required day. 

NoTE.—In solving th the roblems after the 2d, the date in a previous prob 
uni e etarting-point. 
WRITTEN EXERCISES. 


2. If the year 1776 began on Monday, on what day of the 
week was the 4th of July following ? Ans. Thursday. 


3. What day of the week was tbe surrender of Burgoyne, 


Oct. 17, 1777? Ans. Friday. 
4. On what day of the week was Daniel Webster born, 

Jan. 18, 1782? Ans. Friday. 
5. On what day of the week was the battle of Waterloo 

fought, June 18, 1815? Ana. Sunday. 


6. On what day of the week was President Lincoln assas 
sinated, April 14, 1865? Ans. Friday. 
7. On what day of the week was General Grant inau- 


gurated the first time, March 4, 1869? Ans. Thursday. 


SUPPLEMENTARY PROBLEMS. 


To bo omitted unless otherwise directed. 
8. The Centennial opened on Wednesday, May 10, 1876; on what 


day will the next open on the same date? „Ans. Monday. 

9. Suppose a letter should be published purporting to have been 
written at New Orleans on the day of the battle, and dated Wednes- 
day, Jan. 8, 1815; would it be genuine? 
10. Let the pupils now determine, from the above principles, the 
day of the week upon which they were born. 


LATITUDE AND LONGITUDE. 


315. The Latitude of a place is ita distance from the 
equator, north or south. Itis reckoned in degrees, minutes, 
and seconds, and cannot exceed 909, or a quadrant. 


3816. The Longitude of a place is its distance, east or 
west, from s given meridian. It is reckoned in degrees, 
minutes, and seconds, and cannot exceed 180°, or a semi. 


circumference. 
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3. What is the greatest latitude a place may have? What is the 
greatest longitude a place may have? 


3. What places have no latitude? What places have no longitude’ 
What place has neither latitude nor longitude ? 
Has every place 


4. What is the use of latitude and longitude ? 
meridian of longitude? 

3. What is the latitude of tbe equator? the latitude of the poles! 
the longitude of the poles? 
817. From the above principles, to find the difference of 


latitude or longitude, we bave the following rule: 


Rule.— When the latitudes or longitudes are both of the 
same name, subtract the less from the greater; when they 
are of different names, lake their sum. T 


WRITTEN EXERCISKS, 


1. The latitude of Richmond, Va., is 37° 20’ north, and of 
Savannab 32° 4' 56” north; what is the difference of lati 
tude ? Ans. 59 15^ 4“. 

2. The latitude of Charleston, S. C., is 399 46’ 33” north, 
and of Quito, 13’ 21^" south; what is the difference of lati 
tude ? Ans. 88°. 

8. The longitude of Portland is 70° 13/34” W., and of 
Mobile, 88° 1^ 29" W.; what is the difference of longitude! 

Ans. 179 47’ 55". 

4. The longitude uf New Orleans is 90° W. and of Geneve 

69 9/5" E.; what ia the difference of longitude? 
Ans. 969 97 5". 
5. The longitude of St. Paul, Minn., is 95° 4’ 557 W., aue 
of Berlin 18°23’ 45” E.; what is the difference of longitude! 
Ans. 108° 29 496 
6. The longitude of Paris is 2° 20’ E., and of New York 
74° 3’ W.; what is ths difference of longitude? 
Aus. K 99" 


LONGITUDE AND TIME. 


LONGITUDE AND TIME 


3818. The earth revolves on its axis from west to east 


once in 24 hours, and this causes tbe sun to appear to re- 
volve around the earth from east to west in tbe same time. 
Places on the east of a certain point have later time, those on 


the west earlier time, since the sun appears to those on the 
east first. 


819. The circumference of a circle contains 360°, hence 
the sun appears to travel through 360° in 24 hours, and in 
1 hour it travels J, of 360°=15°; in 1 minute it travels d, 
of 159 15, and in 1 second it travels „ of 15/215", 
Hence the following table : 


TABLE OP LONGITUDE AND TIME. 


159 of longitude == l hour of time. 
10 = 1 minute of time. 
“ = l second of time. 


MENTAL EXERCISES. 


1. In what time does the earth revolve on its axis? What part of 
a revolution does it make in 12 hours? in 6 hours? 
3. How many degrees of the earth's surface pass under the sun’s 
rays in 24 h.? in 12h? in 4h.? 

3. How many degrees of longitude make a difference of 1 hour in 
time ? 2 hours? 8 hours? 4 hours? 

4. In what direction does the earth turn on its axis? 
rection does the sun appear to move? 
5. Does the sun appear first to places east or west of a given point? 
6. When it is noon with us, is it earlier or later east of us? west 
of us? 
1. When it is noon at Boston, what is the time 15° east of Boston? 
109 west? 80? east? 80° west? 

8. What difference in longitude makes a difference of 1 hour of 
time? of 1 minute? of 1 second ? 
9. What is the difference of longitude between two cities, if the 
difference of time is 1 hour? 1h. 80 min.? 2h.? 2h. 45 min.? 

10. If I start at New York and travel until my watch is 1 h. 90 
min. too fast, in what direction and how far do I go? 

11. If I start at Chicago and travel until my watch is 2h. 16min 
coo slow, how far and in what direction do I travel” 


In what di. 


200 NORMAL UNION ARITHMETIC. 


CASE I. 


820. To find the difference of time of two place: 
when their difference of longitude ts gwen. 

1. The difference of longitude between two places is 40° , 
what is their difference of time? 


SoLUTION.—Since 15? of lo ongitude corres 
to 1 min. 


to OPERATION, 
ih. of time, and 15^ of long 
of the number of ees and minutes will 
minules difference in 


time, 15)40° 0 
number of hours an 2 40 


Dividing by 15 we have 2h. 40 min. Hence the 
following 


Rule.— Divide the difference of longitude expressed in 
3! % dy 15; the result will be the difference of time in B 
MIN. so. 


WRITTEN EXERCISES. 


9. The difference of longitude of two places is 35°; what 
is their difference of time? Ans. 2 b. 20 min. 
8. The longitude of Portsmouth is 70° 45’, and of Wasb- 
ington 77° 0’ 15"; required their difference of time. 
Ans. 25 min. 1 gec. 
4. The long. of New York is 149 3’ west, and of New 
Orleans 909 west; required the difference in time. 
Ans. 1 h. 3 min. 48 sec. 
6. The longitude of Philadelphia is 75° 9/ 5" weat, and 
of Cincinnati 84° 29’ 31"' west; what is the time at Cincin- 
nati when it is 10 A. M. at Philadelphia? 


Ans. 22 min. 38,4 sec. past 9 A. M. 


6. Vienna is 16° 23’ east long.; what is the time there at 0 
A. M. in Philadelphia? Ans. 3 h. 6 min. 84 sec. P. M. 


BUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 


Ans, Set ahead 5 h. 5 min. 82 aec, 
9. The longitude of Rome is 12° 27’ east, and San Francisco 12999 


/ 15’ west; what time is it in the latter place when it is 4 P. M. in 
the former ? Ana. TI wee. Yost. Ti 
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LONGITUDE AND TIME. 


CASE IL 


821. To find the difference of longitude of (wo 
places when their difference of time is given. 


1. The difference of time between two places is 26 min. 


ates; what is their differe ace of longitude? 


1 1 h. of time corresponds to 15° 


of longitude, and l min. of time to 15^ of | itude, 
15 times the number of hours and minutes diference 
in time will equal the number of degrees and minules 


Citference in longitude. Multiplying by 15 we have 
6° 30’. Hence the following P 7 


Rule.— Multiply the difference of time expressed in K. 
MIN. BEC. by 15; the result will be the difference of longitude 


in O 7 " 


WRITTEN EXERCISES, 


2. The difference of time between Philadelpbia and Cin. 
einnati is about 37 min. 20 sec.; what is the difference of 
longitude? Ans. 9° 20’. 

8. The time at St. Louis is about 53 minutes earlier than 
the time at Washington ; what is the difference in longitude? 

Ans. 18° 18’. 

4. When it is noon at London it is about J o'clock, A. M 
in ade ps; required the difference of longitude. 

Ans. About 75°. 

6. In traveling from New York to Cincinnati I find my 
watch is 4] min. 32 sec. too fast; required the difference of 
longitude. Ans. 10° 23’. 


SUPPLEMENTARY PROBLEMS, 


To by omitted unless otherwise directed. 
6. In coming from San Francisco to Philadelphia I find my 


watch is 8 h. 9 min, 81 sec. too slow; what is the longitude of San 
Francisco, that of Phila. being 75° 9/ 5''? Ane, 1220 96/ 15”, 
7. The longitude of Cambridge, England, is 5/21’ east, and the 
differenoe of time botween it and Cambridge, Mass., is 4 h. 44 min. 
604 seo.; required the longitude of the latter place. 
Ans. 710 7 91" west. 
The longitude of New York is 749 9/ west, and of Jerusalem is 
850 82/ east; when it is 44 o'clock a. M. at New York, what is the 
time at Jerusalem f Ans, 48 min. 20 sec. past 11 A. M. 
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DENOMINATE FRACTIONS. 


822. A Denominate Fraction is one in which the anit 
ef the fraction is denominate; as, $ of a pound. 


823. Denominate Fractions may be expressed either 
as common fractions or as dectmals. 


REDUCTION OF DENOMINATE FRACTIONS. 
$24. Reduction of Denominate Fractions is the pro 


cess of changing them from one denomination to another 
without altering their value. 


325.. There are two general cases, reduction ascending 
and descending, wbich, for convenience of operation, are 


subdivided into several other cases. 


REDUCTION DESCENDING. 


hen f a shilling 
oo and a itiplying e 


2. Hy of a bu. to the fraction of a pint. Ane. $ 


8. rr, of an oz. to the fraction of a grain. Anaad 
4. taro Of a day to the fraction of a minute. Aus, 84. 


5. wi, of a gal. to the fraction of a gill. Ana $ 
6. rig of a rod to the fraction of an inch. As, 
7. yy luy Of a ton to the fraction of an ounce. Ang: 
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REDUCTION DESCENDING. 


CASE 1L 


327. To reduce a common denominate fraction to 
integers of lower denomination. 


1. What is the value of § of a pound Troy? 


SoLurion.- -There are 1202. in one pound, OPERATION. 


hence 12 times the number of pounds uals x 12= OR. 
the number of ounces ; 12 umes $ eq errant am =] pvt 
or 6} 2s.: there are 20 pwt. in one on, į x 24—8 gr. 


fore 20 timen the number of oz. 


of a pound equals 4 of 5 lb.; 
by dividing is 60£. 13 pwt. 


6 138 
Rule 1.— Reduce the fraction until we reach an integer 
and a fraction of a lower denomination, set aside (he inte- 
ger and reduce the fraction as before, and thus continue as 
far as necessary. 
Rule IL — Regard the numerator as so many units of the 


given denomination, and divide by the denominator. 
WRITTEN EXERCISES. 


What is the value 
2. Of $ of an ounce? Ans. 16 pwt. 16 gr. 
8. Of $ of a bushel ? Ans. 3 pk. 1 qt. 1} pt. 
4. Of of a mile? Ans. 213 rd. 1 yd. 34 ft. 
6. Of of a rod? Ans. 4 yd. 2 fl. 54 in. 


6. Of » of a mile? Ana. 288 rd. 

7. Of 1 of a sign? Ans. 26° 15’, 

8. Ot 4 of an acre? Ans. 114 T. 8 yd. 5 ft. 1184 in. 
CASE III. 


3898. To reduce a denominate decimal to integers 
Vf lower denominations. 


1. Reduce. 875 gal. to integers of lower denominations. 
lon, there- OPERATION 


SoLutTionw.—There are 4 quarts in one 

fore 4 times the number of 

quarts; 4 times 875 eq eo i 
pints in one quart, therefore 

e number of 


n equals e number of 875 
4 


t. and . 5 qt. ; there are 
times the number of LM 
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Rule — Reduce the decimal until we reach an integer and 


W bat is the value 
2. Of .825 of a pound Troy? 
8. Of .6'15 of a rod? 


4. Of .364 of an acre? Ans. 58 P. 11$ aq. yd. 
5. Of. 3275 of a hogshead? Ans. 20 gal. 2qt. 1,4, pt. 
6. Of .9735 of a bushel ? Ans. 3pk. TAA qt. 


7. Of .3218 of a ton of iron? Ans. 6cwt. 43 Ib. 9.6 oz. 
8. Of 3.1365 of a tun (4 hhd.) of wine? 


Ans. 2 tuns, 34 gal. I qt. 1 pt+. 


REDUCTION ASCENDING. 


CABE I. 


329. To reduce a common denominate fraction to 
a common fraction of a higher denonination. 


. Reduce ¢ of a farthing to the fraction of a shilling. 


enn. — There are 4 farthings in a penny, OPERATION. 
eherefore } of the number of farthings equals the IXIX 2A 


number of pence: there are 12 pence in 1 shiling, 

therefore M of the number of pence equals the num- 

ber of : hence 4 far. equals sy x 1 X fangs of a shilling, 
Rule.—JZzpress the division by the required divisors, and 

reduce by cancellation. 


WRITTEN EXERCISES. 


Reduce 


9, Jof a grain to the fraction of an ounce. 
8. y of a foot to the fraction of a mile. 

4. B of a gill to the fraction of a gallon. 

5. $ of an inch to the fraction of a rod. 

6. J of a lb. to the fraction of a ton. 

7 440s. to the fraction əf a ton. 


REDUCTION ASCENDING. 


1. Reduce 38. 6 d. 2far. to the fraction of & pound. 


SOLUTION. — By reduction we find 3 u. 6d. OPERATION. 
88. 6 d. 9 far. 170 tar. 
£1 = 960 far. 
reduced to ite lowest terms, equals hich lid = ji, Ane. 


L'lerefore, etc. 

Rule.— Reduce the number to its lowest denomination, ana 
write under ti the number of units of this denomination 
which make a unit of the required denomination ; and then 
reduce the resulting fraction to tls lowest ler ms. 


WRITTEN EXERCISES, 


2. Reduce 3 02. 8 pwt. 12 gr. to pounds. Ans. 1H. 
8. What part of 2 bushels is 1 bu. 4 qt. ? Ans. fr: 
4. Of bar. of beer (36 gal.) is 22 gal. 2 qt.? 
5. Of a barrel of wine is 4 gal. 3qt. 1 pt.? 
6. Of 5 3. is 23 1) 10 gr.? 

7. Of 8 years is 3 wk. 6 da. 20 h.? 

8. What part of 4 inches square is 4 square inches What 
part of a 21 incb cube is 2) cu. in.? Ans. 3; &. 


CASE III. 


381. To reduce a compound number to a decimal 
of a higher denomination. 


1. Reduce 1 bu. 2 pk. 4 qt. to the decimal of a busbel. 


SoLurion.—There are 8qt. in 1 Pk., hence j of OPERATION. 
* Bumber of wale , whi equals the number of pecka; 8d 


which, with 2 uals 2.5 pk.: 
in & bushel, hence 4 of px number o 


the number of bushels; 1 
poaka equal with 1 bu., equals 1. 625 bu; 
ak. 4 qt. equals 1.625 bu. 


Rule.—I. Divide the lowest term by the number of unis 
which equals one of the next higher, and annex the decimal 
quotient to che integer of the next higher denomination. 

II. Proceed in a similar manner until the whole 14 ve 
duced to the required denomination. 
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Nors.—It may also be done by reducing to a common fraction, en§ the 
common fraction to a decimal. 


WRITTEN EXERCISES. 


Reduce 
2. 5 os. 10 pwt. 12 gr. to the decimal of a lb. 
Ans. .4604166 lb. +. 


3. S pk. 4qt. 1 pt. to the decimal of a bu. 
Ans. .890695 du. 


t. 93 13 29 8 gr. to the decimal ofa Ib. Ans. .76875 w. 
5. 286 rd. 1 yd. 34 in. to the decimal of a mile. 
Ans. .894375 mi. 


6. What decimal part of 5 gal. is 1 qt. 33 gi.? 
Ans. .0195. 
7. Reduce 295 rd. 3 yd. 2 ft. 8 in. to the decimal of a mile. 
Ans. .92408459 mi. +. 
8. Reduce 911b. 125 oz. to the decimal of a ton. 
Ans. .04590234375 ton. 


HENTAL EXERCISES. 
MISCELLANEOUS EXAMPLES. 


I. How many seconds are there in the circumference of a carriage 
wheel? 
3. A lady put up 50 quart cans of strawberries ; how many pecks 
did she put up? 

3. When the sun bas seemed to paas over 44 signe, how many 
seconds has he appeared to move! 

4. How many pages of an octavo volume can be printed on 8 quires 
of paper? 

5. A hostler at a hotel stable fed out 48 half-peck measures of oats; 
how many bushels did he feed? 

6. Sarah picked a peck of cherries, and sold them at 4 cents a pint; 
bow much did she receive for them ? 

1. A sailor took the sounding, and found the water 75 feet doep; 
how many fathoms was it? 


8, My grandfather's age is ‘‘three-score years and ten;“ how 


any years old is he? 

9. A merchant buys } dozen hand-eawe, at $20 a dozen; how ebal 
he sell them to gain 50 cents apiece ? 

10. I paid $3.20 for a bushel of huckleberries ; how aball I sel 


them to gain 2 cents a quart’ 
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11. A merchant bought ; dozen shovels, at $9.60 a dozen: bow shall 
he retail them to gain 20 cents apiece 7? 
13. What must I pay a groes for bair-pins, that I may sell them foi 
5 cents a dozen, and gain 2 cents a dozen? 

18. How many cubic inches in a 2-inch cube? in a 4-inch cube ? 


in a 6-inch cube? 
14. In 6 francs how many centimes? How many in 84 franca? in 


10} franca? 
1$. How many leap years in every century ? At what time did she 


19th century begin? 
16. What part of a circumference is 90°? 60°? 180°? Number of 


degrees in a quadrant! 
11. A grocer paid $6.40 for a bushel of cranberries ; how shall be 
sell them a quart to gain 2 cents a pint? 
18, A huckster woman sold one day a bushel of pea-nuts by the 
half-pint glass, at 6 cents a glass ; how much did ehe receive? 


19. A lady bought 2 pairs of vases, 8 sets of chairs, and a dozen 
knives and forks; how many individual articles did she buy? 

20. If Henry Clay spoke 90 words in a minute, how many words 
would he speak in an sddrees of one hour? 

21. Bought paper collars at 40 cents a box, each box containing s 
dozen ; how much will I gain on each collar by selling them for 5 
cents apiece? 


WRITTEN EXERCISES. 


MISCELLANEOUS PROBLEMS. 


1. If 8 barrels of flour cost £24 128. 8 d., what will 12 
barrels cost at tbe same rate? Ans. £36 198. 
2. If bales of goods weigh 20 cwt. 151b., what will 56 


bales of the same size weigh ? Ans. 166 cwt. 


3. What cost 88 cords of wood, at the rate of £11 5d. for 
53 corda? Ans. £16 12 8. 24d. 


4. What cost 82 yd. of cloth, at the rate of $4.50 per yard? 


Ans. 839.373. 
5. Multiply 81 d. by 6.334, and from tbe product take 3a 
6 d. Ans. 18. 11$ d. 


6. Add .004 sq. yd., .043 eq. ft., and .0008 sq. in. 
Ans. 18.1808 sq. in 
7. Reduce 1 shilling, 11 pence and 1.0384 farthings to the 
decimal of a guinea. Ans. 0923 guinea 
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8. How many cubic feet in 75.125 cords? How many 
cubic inches in the same? Ans. 9616 cu. fit. 
9. How much gold nuy be obtained from a ton of quarts 
rock, if it yields .0016 of ita weight in gold? Ana, 3.2 lb. 
10. How much is the cost of 24 cwt. 87 lb. of sugar, at 
$6.50 per hundredweight ? Ans. $161. 654. 
11. A man bought 4 bhd. 28 gal. 3 qt. of wine at $4.50 a 
gallon; what did it cost? Ans. $1963.315 
12. A grocer shipped 6120 eggs to Philadelphia in 6 bar- 
rela; how many did he pack in a barrel? Ans. 85 doz. 
18. An apothecary bought 16 lb. 104 oz. of drugs, at $12.25 
a pound; required the cost. Ana. $204.039. 
14. Since 9 o'clock the sun has seemed to pass over 4? 
93’ 94", what time is it? Ans. 9h. 17 min. 33$ sec. 
16. A druggist purchased 20 lb. 82 oz. of opium at 481 
cents an ounce; what did it cost ? Ans. $160.9654-. 
16. What is tbe weight of $1,000,000 in gold dollars at 
25.8 gr. each? What is the weight in ailver half-dollars a 
192.9 gr. each? Ans. 4479 lb. 202.; 66979 lb. 2 oz. 
17. If I start at St. Louis, latitude 38° 37’ 287 N., and 
travel due north 1800 miles; what latitude do I reach ? 
Ans. 64° 39“ 37+. 
18. What cost 311b. 140z. of drugs, if 61b. 6 oz. cost 


$31.40? Ane. $287. 
19. What cost 5cwt. 65 lb. of sugar, if .96 of a cwt. cost 
$7.50 7 Ans $44.144. 


20. What cost 10 cwt. 81 lb. of hay, if 5cwt. 55 lb. cost 
£9 108. 6 d.? Ans. £4 188. 4 d.. 
21. If £124 168. 6 d. are worth $599.16, how many dol 


lars are £136 10 8. 6 d. worth? Ans. $656.34. 
22. In what time will a man walk 120 mi. 160 rd. if he goes 
12 mi. 16 rd. in 8 h. 20 min. Ans. 83 h. 20 min. 


28. If A travels 24 mi. 198 rd. 4 yd. in 6 b. 80 min., how far 
will he go in 9 h. 45 min.? 


Ans. 36 mi. 298 rd. ift. G0 


MISCELLANEOUS PROBLEMS. 


SUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 


24. How many centals of wheat are equivalent to 1900 bushels? 
How many centals in 150 bar.? Ans. 720; 204. 


25. How many bushels of buckwheat in Kentucky are equivalent 
to 520 bu. in Dlinois? To 650 bu. in Pennsylvania? (Bee Art, 
286.) Ans. 400; 600. 


26. A merchant bought in Connecticut 82 bushels of oats at 29 
a pound. and sold them in New York at 809 a bushel; what was his 
profit? (See Art. 286.) Ans. $4.48. 


27. If-B digs 868 rd. 7 yd. of ditch in 85 wk. 5 da., how long will 
it take to dig 910 rd. 8$ yd., working 12 h. a day, 6 da. a week, and 
4 wk. a month ? Ans. 22 mo. 1 wk. 8j da. 


28. Ifa river current carries a raft of lumber at the rate of 4 mi. 


265 rd. per hour, how long will it be in carrying it a distanoe of 809 
miles? Ans. 2 da. 16 h. 


29. Mr. Owen sold 15 bu. 8 pk. 4 qt. of apples at (2. 75 a bushel, 
and took his pay in flour at 839 a pound, receiving only an exact 
number of barrels, and in sugar at 12¢ a pound for what remained; 
how many barrels of flour and bow many pounds of sugar did he 
receive ? Ans, 6 barrels; 2041 Ib. 


80. Two men start from different places on the equator, and 
travel toward each other til] they meet; on comparing their watches 
with the time of the place of meeting, it is found that the first is 45 
minutes slow and the second 1 h. 16 min. fast; how far apart were 
the points at which they started, and in XLat direction did each 
travel ? Ans. 20748 mi. 


31. The distance from a certain toll-gate east to a tavern is 87 
miles; from the toll-gate west to a school-house is 45}? rods; half 
way between the tavern and the school-house is a creek 100 yards 
wide; how far from the toll-gate to the middle of the creek; to the 
further bank of the creek ? 

Ans. 1 mi. 195 rd. 2 yd. 2 ft. 91n.; 1 mi. 204 rd. 3 yd. 1 ft. 8 in. 


82. A balloon started from Paris with despatches for Tours, and 
alighted near Bourges, 119 mi. 266.664 rods from Paris. Its actual 
route was 11 times this distance, which it made at the rate of 61 mi. 
80 rd. an hour. Starting at 4 4. m., when did it alight? 

Ans. 6 h, 48 min. 31% seo. 4. M. 
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SECTION VII. 


PRACTICAL MEASUREMENTS. 


S82. The Applications of Measures to the farm, the 
household, the mechanic arts, etc., are 80 extensive that we 
now present a distinct treatment of the subject. 


383. These Practical Measurements include Measures 
of Surface, Measures of Volume, Measures of Capacity, and 


Comparison of Weights and of Money. 


MEASURES OF SURFACE. 


S34. A Surface is that which has length and breadth 
without thickness. 


THE RECTANGLE. 
335. A Rectangle is a plane sarface 


having four sides and four right angles. A aM 
slate, a door, the sides of a room, etc., are ex- 

amples of rectangles. 

386. A Rectangle has two dimensions, 


length and breadth. A Square is a rectangle in 

which the sides are all equal. 

S37. The Area of a rectangle is the 
surface included within its sides. It is 


expressed by the number of times it con- TIL 


For, in the rectangle above, the whole number of little | 
ual to the number in each row multiplied by the number; 
which is equal to the number of linear units in the length 
the number. in the breadth. 


Rule II.— To find either side of a square or pattani, 
devide the area by the other side. 
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The aides multiplied must be of the same denomination, and 
be square units of that denomination, which may be 

necessary, to higher denominations. 

3. In dividing, the unit of the side must be of the same name as 

the square unit of the area, and the quotient will be linear units of the 

denomination. 


WRITTEN EXERCISES. 


1. How many square feet in a floor 32 ft. long by 21 fi. 
wide? how many square yards? 


2. How many square yards in the surface of a blackboard 


27 ft. long by 4 ft. wide? Ans. 12 sq. yd. 
8. How many square yards in a garden 215 ft. le 


109 ft. wide? Ans. 26034 
4. What is the width of a room 25 feet long, whose 
contains 500 aq. ft. ? Ans. 20 ft. 


5. A rectangle contains 466] sq. ft., and one side is 16 ft 
6 in. long; how long is the other side? Ans. 28 ft. 3 in. 
6. How many square feet in the sides of a room 18ft 
long, 14 ft. 6 in. wide, and 9ft. 6 in. high? Ans. 6114. 
7. A certain box is 3ft. 6 in. long, 2ft. 3 in. wide, and 
1 ft. 4 io. high; bow many square feet in its surface? 
Ans. 31 sq. ft. 128. in. 
8. What is the surface of a cubical box, each of whose 
dimensions is 1 ft. 6 in. 7 Ans. 134 aq. ft. 


THE TRIANGLE. 


338. A Triangle is a plane surface N 
having three sides and three angles; 
as, ABC. 
339. The Base is the side upon 
which it seems to stand, as AB. The 


Altitude is a line perpendicular to the base, drawn from 
the angle opposite; as, CD. 
340. A triangle which has its three sides equal is called 


equilateral; when two sides are equal it is called tsosceles; 
when ite sides are unequal it is called scalene. 
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Rule II.— To find the base or altitude of a triangle, di- 
vide (he area by one-half the other dimenaion. 


WRITTEN EXERCISES 


1. What is the area of a triangle whose base is 25 inckes 
and altitude 18 inches? 


SoLUTIoN.—To find the area, we maltiply the base by one-half the 
altitude; 25x 9 = 225; hence the area is aq. in. 


2. How many square feet in a triangle whose base is 18 
ft. 6 in. and altitude 9 ft. 9in.? Ans. 9089. ft. 37 aq. in. 


i What is the area of the gable end of a house 29 ft. wide 
8 being 12 ft. higher than the top of the wall? 

7 Ans. 174 aq. ft. 
4. Tbe area of a triangular bed of flowers is 25 sq. ft., and 
its base 10 ft.; what ie the altitude? Ana. 5 fl. 
5. Tbe area of a triangular lot is 250 square yards, and 
ita base is 250 fl.; what is its altitude? Ans. 18 ft. 
6. Tbe area of the gable of't a bouse is 378 sq. ft., the 


base beiug 14 yards; what is the height of the ridge ? 
Ans. 18 ft. 


THE CIRCLE. 


$41. A Circle isa plane figure bounded 
by a curved line, every point of which is 


equally distant from a point within, called 4 


line; any part of the circumference, as BC, is an Arc. An 
arc of one-fourth of the circumference is called a Quadrani. 


343. The Diameter is a line passing through the ate 
and terminating in the circumference ; as, AB. The Zeit 


is & line drawn from the centre to the circumference ; as, OD. 


Rule I.— To find the circumference of a circle, multiply 
the diameter by 3.146. 
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Rule 11.— To find the diameter of a circle, multiply the 
circumference by .3183. 
Rule III.— 7o find the area of a circle, multiply the cir- 
cumference by one-fourth of the diameter, or multiply the 
square of the radius by 3.1416. 


MEASUREMENT OF LAND. 


WRITTEN EXERCISES. 


1. The diameter of a circle ia 124 feet; what is its cir- 
:umference ? 


BSoLUTION.—To find the circumference, we multiply the — A 


8.1416; 3.1416X124 equals 39.27; hence the circumference eq 
39.27 fi. - 


2. What is tbe circumference of the planet Venus, its 


diameter being about 7800 miles? Ans. 24504.48 ati 


3. The distance round a circular pond is 500 fee 
is tbe distance across the pond? Ans. 159.15 ft. 
4. How many times will a carriage wheel 4 ft. 6 in. in cir- 
cumference revolve in driving 10 miles? Ans. 111334. 

5. I bave a circular fower-bed 50 feet in circumference ; 


what is the area of tbe bed? Ans. 198 sq. ft. 135 sq. in. 
6. A cow is fastened to a stake by a rope 16 feet long; 


what space can she graze over? Ans. 89.36 4- sq. yd. 


SUPPLEMENTARY PROBLEMS. 


To be omitted uniesa otherwise directed. 
7. If the equatorial diameter of the earth is is 7925.75 miles, what 


are ita oiroumference and the length of a degree of longitude at the 
equator ? Ans. 24899 536+ miles; &9.16+-nilles. 
8. A circular flower-bed being divided into four equal parts by 
lines drawn from the centre, one section was planted with tulips; 
what was the area of the tulip-bed, its outer edge being 7 feet? 
Ans, 15.5907 aq. ft. 


MEASUREMENT OF LAND. 


344. The Unit of Measure of land is the Acre, which 
i» sometimes divided into square rods and sometimes into 


aquare chains. Hundredtbs of an acre are also frequently 
used. 


Government lands are divided by parallela and meridians ino Wer 
ships, which contain n square milen or sectiona, and each section Ve wa 
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a 
into kal) quarte 
of irregular furm on account of natural l 
as may be, a quarter-quarter-eection. 


Nors.—The pupil wil] remember that rods multiplie by rods give 
rods, chains — — — that | acre = lO square 
or 160 square rods. 


4 


chains 


WRITTEN EXERCISES. 


1. How many square rods in a grass plat 65 ft. long ana 
15 ft. wide? 


SoLUTION.—T lie area equals 65x 15, or 975 sq. fl; reducing to square 
rods, we have 3344 sq. rd. 


2. How many acres in a rectangular meadow 725 rods 
. los 400 rods wide? Ans. 1819 A. 80P. 

" 8. What is tbe value of a farm 208.7 rods long and 130 
rods wide, at $812 an acre? Ans. $12795.914. 

4. Mr. A bought 64 A. 116 P. of land for $3.50 per square 

rod, and sold it for $3.75 per square rod ; what did be gain? 
Ana. $2559. 

b. A rectangular pond is 200 rd. 1T yd. long, and 150 rd. 

15 yd. wide; required its area. 

Ans. 193 A. 137 P. 153 aq. yd. 

6. I bave a field 16.5 ch. long anc 9.75 ch. wide; how 
much land does it contain ? Ans. 16 A. 14 P. 

7. Mr. Wilson's farm contains 163 A. 3 ch., and its lengt: 

is Tl ch. ; how many rods of fence would be required tó 
surround it? Ans. 153 rd. 


BUPPLEMENTARY PROBLEMS. 


acres does each family receive, and what part of a section dos 
` Ana. 48 acres; jJ of a section. 


9. How many rails are required to fence a quarter-quarter se 


10. A field 80'rods long contains 15 acres, while a ! 
the same width contains d acres, what is the length of 
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11. How much less will it cost to fence a field 79 rods square 


IO ee ee 
cost $3.00 a rod ? Ans. 


— r aa ni a aie a EMI 
acres with corn, 200 square rods with vegetables, 15 rods square 


with flowers, and the remainder he kept to pasture his cow; how 
much of tbe lot was pasture? 


COBT OF ARTIFICERS' WORK. 


Ans. 9 A. 155 P. 


COST OF ARTIFICERS’ WORK. 


$45. By Artificers' Work we mean plastering, paint- 
ing, papering, paving, stone-cutting, etc. 


346. Plastering, painting, papering, paving, and ceiling 
are estimated by the square foot or square yard. Roofing, 
flooring, partitioning, slating, etc., generally by tbe sdare, 
which consists of 100 square feet, but sometimes by the 
square foot or yard. 


347. Shingles, which commonly measure 18in. by 4in, 
are estimated by the thousand or bundle. 1000 are gener- 


ally allowed to a «quare of 100 sq. ft. 


WRITTEN EXERCIS KS. 


1. What will be the expense of paving a sidewalk 308 
ft. long and 74 ft. wide, at $2.25 per square yard? 


SoLoution.—The area eqnals 304 & 74, or 22724 ^ which equals 
2524 aq. yd.; hence the cost is $2.25 x 2524, or $568 


9. What will it cost' to plaster a menen 40 ft. long, 
20 ft. wide, . 10 ft. high, at $0.86 a square yard? 
Ana. $80. 
8, What is the cost of wainscoting a room 28 ft. long by 
15 ft. 4 in. wide, to a height of 4 ft. 3 in. at $0.45 per square 
yard ? Ans. $18.414. 
4. What is the cost of slating a roof 52 fl. 10 in. long, 
each side being 20 ft. wide, at $15.25 per square ? 
Ana. $322.284. 
6. A frame house is 50 fl. long, 28 ft. wide, and 35 ft. 
bigh; what will be the expense of outside painting at $12.95 


per square? Ans. $6659 85 
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$14.87} a thousand ? 


8. A cistern 7 ft. 5 in. long, 4 ft. 6 in. wide, 
is to be lined with sino costing 135 a pound, allowing 5 
uare foot; what will be the expense ? 


CARPETING AND PAPERING. 


346. In Carpeting we take into consideration the width 
e carpet, the allowance for matching the figures, and 
whether the stripe run lengthwise or crosswise. 


the room, one breadth is turned under. 


Rule. Find the number of strips required, and multiply the 
number of yards in each strip by the number of strips. 


WRITTEN EXERCISES 
1. How many yards of carpet, 1 yd. wide, will be required to 


5 strips, or breadtha, each 184 
984 ft., or 314 yds. 


(t. wide, with matting 24 kt. wide, no à owa 


low many running crosswise 7 


3. How many yardsof Brussels carpet, 
to carpet a parlor 26 ft. long by 15 ft. wi 


each strip except the first ? 
4 
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4. Miss Hartman wishes to ca:pet (length wise) a room 18 ft. 
long by 14 ft. 6 in. wide, with Brussels carpet } of a yard wide, 
at $1.25 a yard; what will it cost, 2 yards waste for 4natch- 
ing ? Ans. 50. 
SUPPLEMENTARY PROBLEMS, 

To be omitted unless otherwise directed. 


5. How many rolls of paper 8 yds. long and 20 in. wide, will cover 
the walls and ceiling of a room 80 ft. long, 224 ft. wide and 10 ft. 


8 m. high, deducting 142 sq. ft. for openings? Ane. 41}§ rolls. 
6. What will be the cost of papering the above room at $3.40 a 


roll, putting alao a gilt moulding around the top of the walls, at 12 
cents a foot? Ans. 6111.78. 
7. A room contained 8 windows, which were curtained witb bro- 
catelle 4 of a yard wide; 10 yards were required for each window @ 
01.50, and the curtains were lined with silk j of a yard wide (dj 
any yards of silk were required, and what was the 


the curtains ? Ans. 24 yd.; $66. 


MEASURES OF VOLUME. 


A Volume is tbat which bas length, breadth, and 
or height. These three elements are called dimen 
me is also called a solid. 


d is a volume 
six rectangles. 
g rectangles are 
Cellars, boxes, 3 
are examples of o» 


3 feet wide. 


e is a volume bounded by six equal squares. 
ectangular volume whose faces nre all equal. 


or Solidity of a volume we mean 
8. The contents are expressed 
t contains a cube as a unit of meas- 


To find the contents of a cube or rectangular 
the product of its length, breadth, and height. 
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of cubic units equals the number on the base multiplied by the numbe 
of layers of these cubes, or 9X 3 == 27; hence the whole number of cubes, 


MO QUNM . UM IIR, I height. 
Rule H.— To find either dimension, divide the contents by 
the product of the other. two dimensions. 


WRITTEN EXERCISES. 
1. What are the contents of a room 18 ft. long, 14 ft. wide 


nd 10 ft. high? 

BoLUTIOX.—To find the contenu, we multiply the — 
mins int together, und we have 18X 14x 10-2520 cu. ucing this to 
cubic yards, we have 93 cu. yd. 9 cu. ft. 

2. What are the solid contents of a cube whose edge meas 
ares ] yd. 1 ft.? Ans. 2 cu. yd. 10 cu. ft. 


8, A cistern 9 ft. square contains 405 cubic feet; what is 
ita depth ? Ans. 5 f. 
4. How many cubic inches in a rectangular block of mar- 
ble 6 ft. long, 4 ft. wide, and 23 ft. thick? Ans. 103680. 
6. How many cubic yards of air in a room 25 ft. long, 
12ft 6in. wide, and 9$ ft. high? Ans. 1093194 cu. yd. 
6. A pile of bricks contains 125 cubic yards, and is 13 ft. 6 in 
wide, and 8 ft. 4 in. high; what is its length? Ans. 30 ft 
7. How much earth will be dug out of a cellar 72 ft. long, 
48 ft. wide, and 7 ft. 3 in. deep? Ans. 928 cu. yd. 


length, 
ft.; red 


THE CYLINDER. 


353. A Cylinder is a round body of uni- 
form size, with equal and parallel circles for its 
ends. The two circular ends are called bases. 


354. The Altitude of a cylinder is the dis- 


tance from the centre of one base to the centre 
f the other. 


355. The Convex Surface of a cylinder is the surfa 
of the curved part. 


Rule II.— To find the contents of a cylinder, multiply 
area of the base by the altitude. 


WRITTEN EXERCISES. 
1. What is the convex surface of a cylinder, the diameter 
of whose base is 3 inches and whose altitude is 12 inches? 


SoLUTION.—The circumference of the base equals 8x 3.1416, whicb 
is 25.1328 inches; multiplying by the altitude, 12, we nave 301.5936 
square incbes, the convex surface. 


2. I have a log 18 ft. long and 20 inches in diameter; how 
many square feet of bark on the log? Ans. 94.248 aq. ft. 

8. A well is 10 feet deep, and 3 feet in diameter; how 
many cubic feet does it contain? Ans. 70.686 cu. ft. 

4. What is the cost of digging a well 15 ft. deep and 9 
ft. in circumference, at $.624 a cubic yard? Ans. $2.24—. 
& How much zinc will it take to line the sides of a cistern 
8 ft. in diameter and 8} feet deep? Ans. 23.0384 sq. yd. 
6. Dr. Hiestand put in his house a cistern, 10 ft. in diame- 
ter and 4 ft. 6 in. high; how many cubic feet of water did it 
hold? Ans. 353. 43 cu. ft. 


WOOD MEASURE. 


356. The Measure of Wood is the cord, which is 
divided into cord feet, etc. 

357. A Cord of wood is a pile 8 feet long, 4 feet wide, 
and 4 feet high. It contains 8 cord feet, or 128 cubic feet. 


358. A Cord Foot 
ig & part of this pile 1 
foot long. It is thus 
1 foot long, 4 feet wide, ] 
and 4 feet high, and da 
contains 16 cubic feet. 


Rule.— To find the number of cords in a of wood. 
find ‘ne number of cubic feet and reduce to cord feet ane 
cords. 


e". * 
4 " PI 0 
&. d * 


— 


WRITTEN EXERCISES. 


1. How many cords in a pile of wood 28 ft. long, 10 ft 
high, and 10 ft wide? 


SoLuTION.—Tbe number of cubic fect equals 28X10X 10, which 
equals 2800; dividing by 16, to reduce this to cord feet, we have NX 
sord feet; dividing by 8 to reduce this to corda, we have A ATA 
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2. How many cords in a pile of wood 96 ft. long, 13 ff 
wide, and 8 ft. high? Ans. 72 cords, 
8. A load of wood containing exactly 1 cord, is 5 ft. 4 in. 
wille, and 3 ft. 9 in. high; what is its length? Ans. 6$ ft. 
4. What is the hoight of a pile of wood containing 27} 
cords, if it is 75 ft. long and 10ft. wide? Ans. 4.736 ft. 
6. What will be the cost of the wood that can be piled in 
a shed 20 ft. long, 10 ft. wide, and 8 ft. high, at $4.75 a cord! 
Ans. $59.3Th. 


BOARDS AND TIMBER. 


$59. Boards and Timber are usually estimated in what 
are called board feet, instead of in cubic feet. 


360. A Board Foot is 1 foot long, 1 foot wide, and | 
inch thick. A cubic foot, therefore, contains 19 board feet. 
Hence, board feet may be reduced to cubic feet by dividing 
by 12, and cubic feet to board feet by multiplying by 12. 


A standard board, in commerce, is 1 inch thick, and its contents in 
board feet are the product of its length and breadth in feet. Board feet 
are usually known as square feet. Boards are quoted by the hundred or 
the thousand, meaning a hundred square feet, or a thousand square fed. 
Round timber, as masts, etc., is estimated in cubic feet; hewn timber, 


as beams, etc., either in board or cubic feet; lumber and sawed timber, 
as planks, scantling, joists, etc., in board feet. 


Rule I.— To find the contents of a board, multiply the 
length in feet by the width 1n inches, and divide the product 


by 19. 
Rule II.— To find the contents of a plank, joist, etc., 


multiply the length in feet by the width and thickness in 
inches, and divide the product by 12. 


NoTES8.—1. If one of the dimensions is inches and the other two are feet, 
che product will be board feet. 


2. When a board tapers regularly, the length must be multiplied by the 
mean width, which is half the sum of tbe two ends. 


WRITTEN EXERCISES, 


1. What are the contents of a board 14 feet long and 9 
inches wide? 


SoLuTion.—Multiplying the length in feet by the width in inches 
we have 14x 9126; and dividing by Y2, we have 104 board feet, ot 
arte feet. 
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9, What are tbe contents of a board 16 feet long and 13 

ft. wide? Ans. 24 sq. ft. 
8. Required the contents of a board 20 ft. long, the ends 

being 18 and 14 inches respectively. Ans. 26$ sq. ft. 

4. How many square feet in 14 planks 16 ft. long. IR 

inches wide, &nd 4 incbes thick ? Ans. 1344 sq. ft. 
5. How many square feet in a stick of timber 40 feet lung 

14 incbes wide, and 9 inches thick? Ans. 420 8. ft. 
6. What must be the wicth of a board 6 ft. 4 in. long that 


it may contain 94 square feet 7 Ans. 18 inches. 


7. ow many square feet of inch boards will it require to 
make an enclosed box 3 ft. by 2 ft. 6 in. and 18 in. high on the out- 
side, allowing for the overlapping of the boards? Ans. 294 sq. ft. 


MASONRY, BRICKWOKK, ETC. 


SUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed, 
8. What is the cost of 40 boards 12 ft. long, 15 in. wide, at 62.75 


per hundred square feet ? Ans. $16.50. 
9. What is the cost of 9 pieces of scantling 4 in. by 5 in. and 10 
ft. long at $8.75 per thousand square feet? 


11. I wish to fence a field 86 rd. long and 18 rd. wide, the posta 
to be set 9 ft. apart, the boards to bo 18 ft. long, and 11 inches wide, 
the fence being 8 boards high; the posta cost $30 per C, and the boards 
915.50 per M, and it required 2 men 8 days, at $8.50 each a day, to 
build tho fence; required the number of posts, the amount of lum- 
ber, and the whole cost. Ans. 198 posts; 49004 sq. ft.; $156.357. 


MASONRY, BRICKWORK, ETC. 


361. Masonry is usually estimated by the perch and 
the cubic foot; sometimes by the square foot or the square 
yard. 


862. A Perch of stone or of masonry is 16} ft. long. 
lift. wide, and 1ft. high; it contains 242 cubic feet, but 


when stone is built into a wall, 22 cubic feet make a perch, 
; 23 cu. ft. being allowed for mortar and filling. 
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363. Excavations and Embankments are estimated 
by the cubic yard. A cubic yard of earth is called a load. 


364. Brickwork is generally estimated by the thousand 
bricks, but sometimes in cubic feet. 


In estimating lobor, bricklayers and masons measure tbe length of the 
wall on the outside. The corners are thus measured » but this ie 
M co 


The average size of bricks is 8 in. c 4 2, but Phila. and Baltimor 
bricks are 8} in. x 4$ x24; Maine bricks, 74 in. x 31 XK 21: North Rive 
bricks, 8 in. 84 x 21; and Milwaukee bricks, 8j in. x 4$ x 2]. 

To build one square foot of wall 1 brick or 4 inches thick, requires 7 
common bricks; 2 bricks, or 9 in. thick, 14 bricks; 3 bricks, or 13 ia. 
thick, 21 bricks. In practice, the thickness of the wall is regarded as 
the same for each kind of brick. 


Rule I.— To find the number of perches in a piece of 
masonry, divide the number of cubic feet by 244. 


Rule II.— To find the number of common bricks required 
for a wall or building, multiply the number of square fee 
in the wall by J, if the wall is 1 brick thick; by 14, if 2 
bricks thick; by 21, tf 3 bricks thick. 


The following is a general rule for all kinds of briok:— To fini 
the number of any kind of bricks required for a wall, or building, add 
4 of an inch to the length and the thickness of the brick, divide 144 by 
the product of these too sums to find the number of bricks in a square 


foot of walk 1 brick thick, and multiply by the number of bricks in 
the thickness, and thie product by the number of square fest in tM 
wall, 


Nots.—An old rule was— Deduct dy of the solid contenta for the morter. 
and divide the remainder by (he contenta of one brick. We may also find 
the contents of a brick with the mortar surrounding it, and divides a cube 
foot by this quantity, to find the number of bricks in a cubic foot. 


WRITTEN EXERCISES. 


1. How many perches of masonry in a wall 60 fv. long, 4f 
6 in. high, and 15 inches thick? 
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2. What will bethecost of digging a cellar 42 ft. long, 28 ft. 
wide, and 6 ft. 6 in. deep, at $.42 a load, each load being a cubic 
yard ? Ans. $118.904. 

8. How many perches (244 cu. ft.) of stone, laid dry, will build 
a wall around a lot 20 rd. long and 18 rd. wide, the wall to be 
5 ft. high and 2 ft. 6 in. thick ? Ans. 62844 perches. 

4. What will be the cost of filling in a street 600 feet long 
and 65 feet wide, averaging 44 ft. below grade, at 6.52 a cubic 
yard P Ans. $3380. 

5. How many bricks of average size will it require to build 
the walls of a house 48 ft. long, 25 ft. wide, and 21 ft. high, the 
wall being 13 in. thick (21 bricks to sq. ft.), allowing 240 aq. ft. 
for doors and windows ? Ans. 57,485 bricks. 


SUPPLEMENTARY PROBLEMS, 
To be omitted unless otherwise directed. 


6. Mr. Wilson bad a well dug in his yard, 6 ft. in diameter and 
15 ft. 9 in. deep; what did it cost at 505 a load? Ans. 8. 25—. 
7. What will be the cost of the bricks in a house 40 ft. square, 
22 ft. high, the walls being three bricks thick, of Philadelphia 
brick, at $154 per M.? Ans. $1027.75. 

8. What will be the cost of digging and walling the cellar of a 
house 45 ft. by 24 ft., the cellar being 6 ft. deep and the wall 73 ft. 
high and 14 ft. thick, if the excavating cost 459 a load, and the 
masonry $4.26 a perch ? Ans. $974.59... 


MEASURES OF CAPAOITY. 


$65. Measures of Capacity are volumes used to deter- 
mine the quantity of fluids and many dry substances. 


366. The Principal Measures of capacity are the gab 
lon for liquid substances, and the bushel for dry substances. 


CAPACITY OF CISTERNS, ETC. 


867. The Capacity of Cisterns, etc., is usually erx- 
pressed 1n gallons or barrels. 


S68. The Standard Liquid Gallon of the United 
States containe 231 cubic inches, and is equal to about 83 lb. 


Avoirdupois of pure water. 
369. The Barrel of 311 gallons, and the hogahead of 
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68 gallons, are used in measuring the capacity of cisteras, 
vats, tanks, etc. When used as the names of vessels, tuese 
terms express no definite quantity. 


The Imperial Gallon of Great Britain contains 277.274 
and is equal to about 1.2 U. S. gallons. 
cubic inches, but is now seldom used. A 
1000 os. A voirdupois. 


gallona, divide the contents tn cubic inches by 231. 


gallons, multiply the given number of gallons by 231. 


1. How many gallons of water will a tank 6 ft. long, 4 
wide, and 2 ft. 3 in. deep, contain ? 


SoLoTion.—The contents of the tank equal 6x 4x 
cubic feet ; multiplying by 1728 to reduce to cub 
cu. in.; dividing by 231, the number of cubic inches 
have 40374 gallona. 

2. How many gallons of water are contained in a tank 15 fl. 
long, 3 ft. wide, and 8ft. 6 in. deep? Ans. 117842, gallons. 
8. How many Imperial gallons would be contained in the 
same tank? 

4. How many cubic feet in a cistern 
heads ? 
5. A cistern 8 ft. square contains 5 
depth? 

6. How many barrels of water can 
measuring 7 ft. square by 4ft. deep? Ans. 

7. How many hogsheads of water can be 


well whose diameter within the curb is 44 ft, and 


8. The diameter of a well is 8.5 ft., 
water: what is the depth of the water ? 


9. A tank 4 yd. long, 3 yd. wide, and 6 
of water; what is the weight of the water? 
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10. A tank 7 ft. long, 5 ft. wide, and 8 fl. deep, can be emptied 


11. Mr. Cornwell constructed a tank in bis attic 8 ft. 6 in. long, 
4 ft. 3 in. wide, and 2 ft. 6 in. deep; how many bogsheada of water 


will it hold, and what will be the weight! 
Ans. 10.72 4 hhd.; 564411 Ib. 


12. A reservoir 82 ft. long, 27 ft. wide, and 10 ft. deep, is 3 ful) 
when it becomes necessary to draw off the water to clean it out; 
what will be the expense of pumping the water out at 10 cents a 


Ane 776.94 T-. 


911. The Standard Bushel of the United States is a 
cylindrical measure 183 in. in diameter and 8 in. deep, con- 
taining 2150.42 cubic inches. 


The Bushel.—Grain, seeds, and small fruits are sold by stricken 
measure. Potatoes, corn in the ear, large fruits, coal and other 


bulky articles are sold by heaped measure. 
wie we may call 5 stricken bushels equal to 4 heaped 


Coal.—Coal is bought and sold in large quantities by the ton; in 
small quantities by the bushel, 28 heaped bushels, or about 48.5 on. 


ft. being considered equal to a ton. 


Ordinary anthracite coal, measures from 86 to 40 cu. ft. to the 
t coal egg ds, u. from 86 to 45 cu. ft. to the ton. Lehigh white 

coal, egg size, measures about 84} cu. ft. to the ton; Bchuylkill 
White ach ou. ft., and pink, gray, or red ash, 36 cu. ft. to the 
ton. 


Hay.—Hay, when loose or in loads, or upon a scaffold, measures 

sbout 500 ou. ft. to the ton; on a mow, 400 cu. ft; and in large 

well-settled stacks, 10 cu. yd. 

Rule I.— To find the capacity of a bin in bushels, divide the 

contents in cubic inches by 2150.42. 
Rule II.—To find the cubic feet in a given number of 

bushels, multiply the number of bushels by 2150.42, and divide 


by 1728. 
16 
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Norse — 2150.43 is to 1798 as 5 to 4, nearly; hence a bushel 1s 
so 34 ca. P Therefore, for y cal Mo che number of buah a 
equal the number and number of bushels witli equal 
the number of cubic 


Notice also that $ of the number of bushels stricken measure quale 
the numberof! bushels heaped measure. Exam pies 6, 9, 10, 11 and 14 are 
solved by this rule, 


WRITTEN EXERCISES. 
1. How many bushels will be contained in a bin 8 ft, long,6 
ft. wide, and 3 ft. deep? 


SOLUTION.—The contenta equal 8X(6xX8, or 144 cubic feet, which 
equals 248832 cubic inches; divi by 2150.42, the number of 
cubic inches in a bushel, we have 115.71-|- bushels, 
2. A bin is 16 ft. long, 7 ft. wide, and 24 ft. deep; how many 
bushels will it hold ? Ans. 224.99 bu. 
8. What is the width of a bin 24 ft. long aud 3 ft. 4in. deep, to 
contain 640 bushels of wheat ? Ans. 9.95-+ ft. 
4. One division of an elevator is 25 ft. long, 15 ft. wide, and 
contains 2000 bu. of grain; what is its depth ? Ans. 6.63--ft. 
b. A bin is 10 ft. 5 in. long, 7 ft. wide, and 3 ft. 6 in. deep; how 
many bushels of shelled corn will it hold, if $ of the number of 
cu. ft. equals the number of bushels ? Ans. 2044 bu. 
6. A bin 5 ft. long, 44 ft. wide, and 3 ft. deep, is filled with 


Schuylkill white ash coal (35 cu. ft.); what is its value at $6.50 


a ton ? Ans. $12,594. 
J. A shed 6 yd. long, 44 yd. wide, and 8ft. high, ia half full 


of Lehigh white ash coal (84 cu. ft.); what is the value of the 
coal at $7.50 a ton ? Ans. $211.304. 

8. An ice-house 40 ft. long, 25 ft. wide, und 15 ft. high, is filled 
with ice; how many tons are there, if a cubic foot weigh 


68% lb.? Ans. 48548 tous. 


SUPPLEMENTARY T PROBLEMS. 
To be omitted unless otherwise directed. 


9. There is a rectangular box 4 ft. long, 8 ft. wide, and 3 ft. 4 
deep; how many bushels of apples will it hold? how many of ora 


e 


berries ? Ans. 1711 bu. ; 22) bu. 
10. A bin 8 ft. long, 6 ft. wide, and 8 ft deep, is 3 full of barley, 
what is its value at $1.25 a bushel ? Ans, oii. 


11. How many barrels of flour (196 Ibe ) can be made frois; tip 


contents of a bin 12 ft. long, 7j ft. wide, and 4 ft. deep, fup 
bushel of wheat makes 48 Ib. of flour? Ane. 
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19. A hay-mow is 24 ft. long by 18 ft. wide and 16 ft. high; what 
is the value of the hay when it is filled, valued at $12 a ton, 400 ou. 
ft. to a ton? Ans. $207.36. 

13. Mr. Jenkins sold a rectangular stack of hay 8 ft. long, 7 ft. 
wide, and 6 ft. high, at $15 a ton; what was the value of the hay. 
10 cu. yd. to a ton ? Ans. $18.66]. 

14. A crib filled with corn in the ear measures on the inside 20 
ft. in length, 12 ft. in width, and " ft. in height; what will be the 
value of the corn when shelled, at $1.06 a bushel, if 2 bushels in the 
ear make 1 bushel when shelled ? Ans, $504.48. 


MISCELLANEOUS PROBLEMS. 


IN PRACTICAL MEASUREMENTS. 


1. How many planks laid crosswise, 1 ft. wide, will it take for 
a board walk 1 mi. 16 rd. long, and 4 ft. wide? Ans. 5544. 

2. How many bushels of grain can a farmer store in a hoge 
bead containing 122 gallóns ? Ans. 13.14-bu. 


8. How much stair carpet will be required for a flight of 15 
steps, each 10 in. wide and 71 in. high? Ans. 83 yd. 


4. To dig a sewer 1} miles long, 5 ft. wide, and 8 ft. deep, cost 
$3716; what was the price per cubic yard ? Ans. $.3141. 
à. A has a mow 20 ft. long, 12 ft. wide, and 10 ft. deep; how 
many tons of hay (400 cu. ft.) does it hold ? Ans. 6 tons. 

6. From a quartz rock yielding silver at the rate of $123.75 pez 
Lon, a miner obtained $75.64 worth ; what was the weight of tne 
rock ? Ans. 12 cwt. 2244 ib. 

4. If 4 persons can stand on one square yard of ground, how 
many people can be contained in a public square 32 rods on each 


side ? Ans. 123904 
8. How many bunches of lath will be required for the walls 


and ceiling of a room 18 ft. long, 14 ft. wide, 10 ft. high. each 
bunch being estimated to cover 5 sq. yd.? Ans. 19H. 
9. I wish to cover my parlor 25 ft. 17 ft. 6 in. with carpet 


26 in. wide; what will it coet me at $1.871 per yard, the stripe 
running lengthwise, with 31 yd. waste? Ane. $131.25. 
10. A street 86 ft. wide was paved with Nicholson pavement, 


at 03.25 per square yard; what did it cost to pave a aquure” 
62 rods long ? Ans. VAA. 
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11. A railroad tunnel is one-eighth of a mile long, averaging 
24 ft. wide and 20 ft. high ; what did the excavation cost, at $1.50 


a cubic yard P Ans. $17600. 
12. How many freight cars will be required to transport 
12000 bu. of wheat, 60 Ib. each, 24000 lb. being tbe weight allowed 
for a single car? Ane. 30 cars. 
13. A coal dealer has a wagon which holds exactly one ton 
of Schuylkill red ash coal (36 cu. ft.); if the wagon-bed is 7 
ft. long and 44 ft. wide, what is its depth ? Ans. 124 in. 
14. I used the earth taken from 4 cellars in grading a lot of 
ground; if the cellars were 80X21 ft., 28><18 ft., 24><16 ft., and 
82X24 ft., respectively, and 5 ft. deep, how many loads (cu. yd.) 
did I use ? Ans. 4234 loads. 


BUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 


16. What costs the excavation for a cellar 54 ft. deep under the 
main building of a dwolling-house 80x25 ft. and an excavation for 
the walls of an L 16 ft. square, 1j ft. wide, and 2 ft. deep, at Wy 
per cu. yd.? Ane. 018.884. 

16. What coats the plastering of a house of 12 rooma, there being 
on each story 4 rooms 14X15 ft. and a hall 308 ft.; the first story 
being 10 ft. high, the second 93 ft., and the third 9j ft., allowance 
being also made for 24 doors 7X(84 ft., and 80 windows 68 ft., at 


805 per aq. yd.? Ane. 9997.98). 
17. Required the cost of a cellar of a house 4030 ft., the differ 


ent items being as follows: excavating cellar, 4 ft. deep, at 505 per 
ou. yd.; cellar wall, 7 ft. high and 18 in. thick, the lower 4 ft, com- 
mon masonry, ($63.15 a perch, and the upper 8 ft. out stone at 16/ 
per aq. ft. Ane, 99898. —. 

18. Required the cost of brick-work of the same house, the walls 
being 85 ft. high and 18 in. thick, and gable 10 ft. high, using oom 


mon bricks at $10 per M., bricklaying oosting $8 per M., allowing 
for 8 doors, cach 7 ft. by 8j ft., and 90 windows, each 6 N. by 8h 
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SUPPLEMENT TO DENOMINATE NUMBERS. 


These supplementary exercises of Arts, 072, 378 and 374 are to be omitted 
by pupils needing a shorter course, unless otherwise directed. 


COMPARISON OF MEASURES OF CAPACITY. , 


372. The Dry Gallon, or half peck, contains 268.8 cubic 
inches; hence 6 dry gallons equal nearly 7 liquid gallons. 


Nors.—The pupil will remember that the liquid gallon contains 231 cu. 
m., and the oid beer gallon 283 cu. in. 


WRITTEN EXERCISES. 
1. How many more cubic inches in 495.3 dry gallons than in 


495.3 liquid gallons? Ans. 18722.34 cu. in. 
2. What part of 5 gal. 2 qt. of old beer measure is 3 gal. 2 qt. 
1 pt. of liquid measure ? Ans. .5399—. 
8. How many bushels of oats can be put in a tank that holds 
4550 gallons of water ? Ans. 488.765— bu. 
4. How many gallons of water can be poured into a bushel 
measure to exactly fill it ? Ans. 8.31 —. 


5. If 32 quarts of water are put into a vessel that holds ex- 
actly 32 quarts of strawberries, will the water be more or less 
than the vessel will hold ? Ans. 302.4 cu. in. less, 
6. A grocer sold molasses at 15 cents a quart, but the clerk, 
by mistake, measured a day’s sales by the dry quart; he sold 25 
gallons; what did it cost a quart, liquid measure ? 

Ans. 121i cents. 


COMPARISON OF WEIGHTS. 
373. The Troy Pound and the Apothecaries’ Pound 


each contains 5760 Trov grains; the Avoirdupois pound con- 
tains. 7000 Troy grains. The Avoirdupois ounce contains 
4374 grains, while the Troy ounce contains 480 grains. 


1. How many rings. each weighing 21 pwt., can be made from 
a bar of gold weighing 1 lb. Avoirdupois ? 
Ans. 101 rings, 31 qr. remaning, 
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2. What is the value of a silver pitcher weighing 21b. 10 os. 
Avoirdupois, at $2.25 per ounce Troy ? Ans. $96.18. 


8. Which is the heavier, 52 lb. of lead or 52.625 lb. of silver? 
Ans. The lead. 
4: How many pounds of gold are actually as heavy as 10 lb. of 
iron ? Ans. 1244 lb. 
5. How many times 3 lb. 10 oz. Troy is 51b. 12 oz. A volrdu- 
pois ? Ans. 1.8229+-. 
6. A young lady weighs 120 lb. A voirdupois weight ; how much 
would she weigh by Troy weight ? Ans. 1458 Ib. 
7. If a druggist buys 25 Ib. Avoirdupois of drugs at $8) a 


pound, and sells them in prescriptions at the rate of 759 an , 
what is the gain ? Ans. $65.10. 


COMPARISON OF MONEY. 


374. The Pound Sterling is valued at $4.8665; and the 
Franc at 19.3 cents; the Mark at 23.85 cents. 


875. The gold Dollar weighs 25.8 gr.; the silver Dollar, 


4124 gr.; the Half. dollar, 192.9 .gr.; the Sovereign (gold), 
123.274 gr.; and the SRilling (silver), 87.27 gr. 


1. How many dollars in £25? 

2. How many dollars in £14 128 ? 

8. How many pounds in $256.16 ? 

4. How many dollars in 240 guineas ? 
56. How many francs in £42? 
6. How many pounds ín 875 francs ? 
7. How many marks in £340? 

8. How many pounds in 4375 marks ? 


9 How many pounds Avoirdupois in 1000 sovereigns ? 
Ans. 17.6104. 


10. An ingot of pure gold was brought from California to be 
eoined at the Philadelphia mint; if it weighed I5 Ib. 8 oz. Troy, 
bow many gold dollars will it make, m of the coin being alloy! 

Ans. $8886; 7.08 gr. rem. 


PERCENTAGE. 


INTRODUCTION TO PERCENTAGE. 
MENTAL EXERCISES. 


SoLUTION.—1f the gain on $5 is $2, on $100, which is 20 times $5, the 
gain is 20 times $2, or 640. 


5. If the gain on $100 is $20, what is the gain on $5? on $15? on 
$25? 

6. If the gain on $100 is $40, what is the gain on $1? on $12? on 
986 ? 

7. If the gain on $100is $25, what part of the $100 equals the gain? 

8. If the gain on $100 is $40, what part of the $100 equals the gain! 

9. If the gain on $24 is at the rate of 25 on the 100, what is the 
gain? 

10. If the gain on $25 is at the rate of 20 on the 100, what is the 
gain ? 
11. What is the gain on $50 at the rate of 10 on the hundred? 
19. What is the gain on $250 at the rate of 20 on the hundred? 
13. What is the gain on $860 at the rate of 15 on the hundred? 
14. What is the rate per hundred at a gain of $6 on $30? 
15. What is the rate per hundred at a gain of $15 on $60? 


16. Per cent. means the same as per hundred; what then can we call 
Ans. Rate per cent. 


t5. A loss of $15 on $75 is a loss of what per cent. 
19. What per cent. is a gain of 20 on 40? 5 on 257 4 on 80? 8 on 


60? Son 2007 
90. What is 5 per cent. of 80? 4 per cent. of 24? 20 per cent of 
40? 25 per cent. of 48? 


BoLuUTION.— per cent. is at the rate of 5 on the 100, and since 5 is Jy ot 
300, 5 per cent. of 80 is A, of 80, which is 4. 


91. What is 60 per cent. of 24? 80 per cent. of 60? 40 per cent. of 
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SECTION VIIL 
PERCENTAGE. 


376. Percentage is the process of computation in which 
the basis of comparison is a hundred. 


377. The Term per cent.—from per, by, and centum, c 
hundred—means by or on the hundred; thus, 6 per cent. of 
any quantity means 6 of every hundred of the quantity. 


378. The Symbol of Percentage is %. The per cent 
may also be indicated by a common fraction or a decimal; 


thus 6% =,$,=.06. 


379. The Quantities considered in percentage are the 
Base, the Rate, the Percentage, and the Amount or Differ. 
ence | 


$80. The Base is the number on which the percentage 
is computed. 


381. The Rate is the number of hundredths of the base 
which are taken. 


382. The Percentage is the result obtained by taking 
& certain per cent. of the base. 


383. The Amount or Difference i the sum or differ. 


ence of the base and percentage. They may both be em. 
braced under the general term Proceeds. 


Norzk.— In computation the rate is usually expressed as a decimal. For 


the difference between Rate and rate per cent., see Brooks’s Philosophy of 
Arithmetic. 


EXPRESSION OF THE RATE. 


1. Express 4% as a decimal and common fraction. 


SoLuTION.—Since per cent. is so many on a OPERATION. 


hundred, 4% of a quantity is .04 of it; or, as —.04 
a common fraction, 18 or zy of it. m em rde 


Ans. . 07 or 4d, 
Ans. . 08 or 4 


PERCENTAGE. 


8. 1314,. Ans. 124 or 1. 13. 4%. 
9. 164%.  4ns..164 or 3. 18. 15. 


384. Cases. The subject of percentage is conveniently 
treated under three distinct cases: 


l. Given the rate and base, to find the percentage or pro- 


ceeds. 
2. Given the rate and percentage or proceeds, to find the 


base. 
8. Given the base and percentage or proceeds, to find the 


rate. 


NoTER.—Authors usually present the subject in five or six cases, but ft ie 
thought that the method here adopted is to be preferred, on account of ita 


logical accuracy and practical convenience. 


CASE I. 


385. Given, the base and the rate, to find the per- 
centage or the proceeds. 


MENTAL EXERCISES. 


8. 123% of 1441 
9. 163% of 108? 


1e. Out of a purchase of 120 dozen eggs, 20% turned out to be 
bad; how many were good? 
11. From a hogshead of kerosene containing 108 gallons, 334% 
leaked out; how many gallons remained? 
12. A train of cars running 20 miles an hour, increases ita speed 
15% ; what is the rate of running after the increase? 
13. A clerk's salary is $45 a month, but at the beginning of the 
year it was raised 114%; what did he then receive a month? 
14. Me. Smith paid a tax of 3 on $3000; what was the amount 
of his tax? 
15, In the 10th problem, which is the base, which the rate. anc 


which the percentage? 
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WRITTEN EXERCISES. 


1. What 18 6% of $275? What is the amount of $276, 
increased bv 6% of itself? 


OPERATION. 


$275 
06 


SoLUTION.—6% of $275 equals .06 times $275, 
which, by multiplying, we find. to be $16.50. 


SOLUTION.—À number increased by 6%, or .06 times 
5201 equals 1.06 times itself; 1.06 times $275 equals ` 
291 


Rule II.— Multiply the base by 1 plus the rate, to find the 


amount; or by 1 minus (he rate, to find the difference. 


NoTES.—1. When the rate gives a small common fraction, take such a 
part of the base as 1s indicated by this fraction. 


2. The amount equals the base plus the percentage; the difference equals 
the base minus the percentage. 


What is 
2. 12% of 475? 
3. 8% of 1875? 
4. 25% of 948 miles? 
5. 124% of 1256 rd. f 
6. 35% of 1840 yd. ? 
7. 663% of $194.65? 
8. 334% of $234.54? 
9. 45% of 1831? 
10. 4% of $348? 
11. 4% of 441b.? 
19. Find 25% of 461b. 124 oz., Av.? Ans. 11 lb. 11 ol. 
18. How much is 421% of 61b. 8 oz. 12 pwt., Troy? 
Ans. 21b. 10 of. 5 pwt. 
14. A grain dealer bought 600 bar. of Western flour, and 
sold 164% of it; how many barrels remained? Ans. 500. 
15. A man's income is $1800 a year, of which he pays 
12% for house rent; what rent does he pay? Ans. $216. 
16. If the bread made from a barrel of flour weighs 334 


per cent. more than the flour, what is the weight of the 
bread ? Ana. WN. 
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17. Mr. Hamlin bad 360 acres of land, and sold 334% of 
it, how many acres remained ? Ans. 240 acres. 
18. The silver coin of the United States contains 10% of 
alloy; how much pure silver is there in 163 oz. of silver 
coin ? Ans. 15 oz. 
19. A land agent bought 1016 acres of land, and sold 124% 
to Mr. Chase and 3147% of tbe remainder to Mr. Dunn ; how 
much remained ? Ans. 5558 acres. 
20. How much linseed oil can be extracted from 1 cwt. 
37 lb. of flaxseed, if flaxseed contains 11% of oil, and a pint 
of oil weighs Ẹ of a pound? Ans. 2 gal. 1.314.qt. 
21. A clerk's salary is $2000 a year; be spends 10% of it 
the first quarter, 15% the second, 6% the third, and 4% the 
fourth; bow mucb did he save ? Ans. $1300. 
22. Mr. Walton’s income is $2500 a year, of which he 
spends 30% for board, 124% for clothes and books, and 10% 
for incidentals; what does he save in a year? 
Ans. $1187.50. 
„ 98. A man owning 3 of a machine shop worth $10,000, 
101d 163% of his share to bis brother; what part of the whole 
shop did he still retain, and what was its value? 
Ans. ; value, $6250. 


10. Thirty is 25% more than what number? 60% more than what 


number? 100% more than what number? 
11. Sixty is 95% leas than what number? dee \em than wos 


| seanber? 110% less than what number? 
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12. The population of a certain village is 2700, which is 123 % more 
than it was b years ago; what was its yearly gain? 

13. Mr. A. paid a tax of $60, which was ?% of the value of his 
property; what was the value of his property ? 

11. A gentleman gave his daughter $50 as a Christmas present, 
which is 623 7b of what he gave to his wife; what did he give his 
, wife? 

15. On a certain day there were present at a graded school 100 
| upils, which was 114% less than were registered; how many were 
registered ? 


WRITTEN EXERCISES. 


1. 60 is 5% of what number? What pumber, increased 
by 20% of itself, equals 360? 


SoLuTion.—If 60 is 5% of some number, then 
.05 times some number equals 60; if .05 times some 


number equals 60, the number equals 60 -:- .05, 
which is 1200. 


SOLUTION.—A number increased by 204, or 
20 of itself, equals 1.20 times the number; and if 


1.20 times a number equals 360, the number equals 
360 -- 1.20, or 300. 


Rule I. Divide the percentage by the rate, to find the 
base. 


Rule II. Divide the amount by 1 plus the rate, or the 
difference by 1 minus the rate, to find the base. 


Of what number is 
2. 45 20% 7 
3. 75 25951 , 
4. 1121b. 40%? Ans. 280 lb. 8. $645 624%? Ans. $1033. 
5. 456 A. 30% ? Ans. 1520A. | 9. $4502 134%? Ans. $3606. 


10. What number increased by 40% of itself equals 1694! 


Ans. 1210. 
11. What number diminished by 20% of itself equals 468! 


Ans. 585. 
12. What fraction increased by 16% of itself equals 3%? 
Ans, $ 
18. What fraction diminished by 36% of itself equals 1! 


Ans. 4. 


OPERATION. 


OPERATION. 
360 -+ 1.20 = 300 


14, 42 A. 112 P. is 164% of how much lend? 
Ana. AA W. 


287 


16. 141b. 1002.16 pwt. is 333% more than what number? 
Ans. 11 lb. 2 oz. 2 pwt. 

16. A bookkeeper spends $600 per year, which is 24% of 
nis salary ; required bis salary. Ans. $2500 
17. A young farmer owns 320 acres of land, which is 15% 
of what his father owns; how much bas the father? 


Ans. 2183] A. 
18. A newsboy earned $15, which was 30% of what be 
then had in bank; bow much bad he in bank? Ans. $50. 
19. A teacLer spends 24% of his salary, and can thug 
save $760 a vear; what was his salary? Ans. $1000. 
20. Mr. Hays drew 35% of his bank deposit to pay a 
debt of $4788.56; what was his deposit? Ans. $13681.60. 
21. A man bought some flour and sold 25% of it to A, 
and 333% of the remainder to C; how much did he buy if 
he sold C 640 barrels ? Ans. 2560 bar. 
99, Mr. Herr drew 624% of his money from the bank, 
and paid 334% of it for a house worth $4500; bow much 
money had he remaining in bank? Ans. $8100. 
J 28. A lady invested 90% of her money in bank stock, and 
some time after sold 334% of the stock, and still bad $4500 
invested ; required the whole amount of her money. 
Ans. $7500. 


PERCENTAGE. 


CASE III. 
387. Given, the base and the percentage or the pro- 


2. Of 75 ia 15? 


3. Of 612 are $3? 
4. Of 81 ia 27? 
5. Of 16 qt. are 5 gt? 9. Of 2.5% is 1.5%? 


10. From a hogshead of wine containing 90 gallons, 12 gallons 
leaked out: what per cent. was lost! 
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11. It a man's income is $2000 a year and he saves $800; what 
per cent. does he spend ? 
12. The standard for gold and eilver coin in the United States is 
9 parts pure to 1 of alloy; what % of pure metal is there? 
13. A merchant having put $5000 into & certain speculation, finds 
on settling up the business that he has received $5250; what € did 


he gain? 


WRITTEN EXERCISES. 


1. 90 is what per cent. of 80? 


plied by some rale eq 20 if 80 1 then . 80 
multiplied some rale eq multi 
Die 35 or 2, 44.5 equals 20 div 
, which is 


p 240 yd. being F acreased by a certain per cent. of itself 
equals 300 yd.; required tbe rate. 


OPERATION. 


led 20.80. 
by 


BoLUTION.—300 yd. minus 240 yd. equals 00 /d, OPERATION. 
300— 940260 


which is the percentage. If 240 yd. multiplied 


some rate equals 60 yd., the rate equals 60 divid 601-2405 
by 240, which is. , or 25%. 


Rule I.—Divide the percentage by the base, to find the 
rate. 


Rule II.— Divide the difference between the proceeds and 
base by the base, to find the rate. 


NoTE.—The rate may also be found 
and taking the difference between 1 


W bat per cent. of 


8. 360 is 90? Ans. 25%.|6. $880 is $598? Ans. 60% 


4. 675 is 135? Ans. 20%. 7. fis 47 
5. 900 is 3607 Ans. 40%. 8. $ is 2? 


9. 32% is 54% f 
10. 4.5% is 8.31495 ? 


936 yd. is 312 yd. ! 

18 lb. is 5 lb. 8 oz., Av.? 

The base is $14.10, the percentage $2.35; what is tbe 

Ans. jeg. 
14. If a miller takes. 10 quarts of every bushel he one 

for toll, what per cent. does be take for toll? Ane, f 
15. My income last year was $1800 and my 


97356; what % of my income did I expend? 4. bc 


dividing the proceeds by the bast 
the quotient, 
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16. A regiment went into battle with 960 men, and came 
out with 600 men; what per cent. was lost? Ans. 371%. 
17. A merchant's liabilities are $15760, and his assets 
$1289; what % of bis debts can be pay? Ans. 464%. 
18. A merchant bougbt 275 barrels of flour, and after 
losing 20% of it, he sold 25% of the remainder; what per 
cent. of the whole remained ? Ans. 60%. 
19. A put $780 in a savings bank, which was 15% of all 
his money, and afterward deposited 25% of the rest of bia 
money; what per cent. of all his money bad he then in 
bank? Ans. 364%. 
20. A gold eagle of the United States weighs 258 gr. and 
the alloy in it weighs 25.8 gr.; what per cent. of the coin 
is alloy? Ans. 10%. 
21. 35 per cent. of a regiment being sick, only 637 men 
were able to enter battle, of whom 4 were killed; how 
many did the regiment number, and what per cent. of the 
whole number were killed ? Ans. 980 men; 94%. 


GENERAL FORMULAS. 


388. These methods and rules may all be represonted 
in general formulas as follows: 


CABE 1. 


1. Base x rate=Percentage. 
2. Base x (14- rate)z Amount. 
3. Basex (1—rate)—Difference. |8. Difference--(1—rate)=-base. 


v 


CASE III. 


Percentage-:- base— rate. 
Amount-;-bage-1 -4- rate. 
Difference--base—1—rate. 


Nors.—These formulas apply to all the cases in the practical applica 
tions, and may be used instead of the rules, or with thom, as the teacher 


prefers. 


APPLICATIONS OF PERCENTAGE. 


8589. The Applications of Percentage are extensive, 
owing to the great convenience of reckoning by the hundred 


in business transactions. 
890. These Applications of Percentage ete ol vas 
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classes; those not involving time and those involving time 
The following are the most important of these applications 


lsT CLASS. 2D CLASS. 
l. Profit and Loss. 1. Simple Interest. 
2. Commission. 2. Partial Payments. 


3. Stocks, Dividends, etc. 
4 Premium and Discount. 
5. Brokerage. 


6. Stock Investments. 


7. Taxes. 
8. Duties or Customs. 


NoTES8.—1. In the different cases of the application of percen 
ehould be taken to see clearly the dase upon which the percentage 


oned. 
rice of goods is called a Discount, 


2. A percentage deducted from the 
and is treated under Profit and Loss. Successive Discounts called ‘‘ Trade 


Discounts” are often taken off, as ** 10 and 5 per cent. off," meaning 10 
per cent. off and 5 per cent. off of the remainder. 


PROFIT AND LOSS. 


$91. Profit and Loss are terms which denote the gain 
or loss in business transactions. 


392. Tbe Quantities considered are as follows: 
1. The Cost, which is the base. 
2. The Rate of profit or loss. 


9. The Profit or Loss, which is the percentage. 
4. The Selling Price, which is the amount or difference. 


NoTE.—In marking goods it is customary to take one or more words or 
a phrase or sentence, consisting of ten different letters, and let each letter 
In succession represent one of the Arabic figures. The prices marked thus 
can only be read by those who have the key. 


CASE I. 


393. Given, the cost and rate of profit or loss, te 
find the profit or loss, or the selling price. 


MENTAL EXERCISES. 


1. A lady paid $10 for a shawl, and sold it at a loss of 204 - re 
quired the loss. 


SoLUTION.—At a loss of 20 per cent., 4%, or $ of the cost equals the loss. 
$ of $10 is $2. Therefore, etc. 


9. A grocer bought tea at 80 cents a pound, and zold it so as to 
gain 25% ; what was the gain? 


24] 


8. Mr. Wilson paid $150 for a horse, and sold it at 168% advance ; 
what was his gain ? 

4. Adry goods merchant bought calico at 8 cents a yard, and sold 
it at a gain of 124% what was the selling price? 

5. A farmer paid $48 for a cow; for what must he sell her to lose 
61 % by the transaction ? 

6, A furniture dealer bought a second hand sofa for $40, and hav 
ing spent 10% on repairs, sold it at a gain of 254 on ite whole cost: 
for what did he sell it? 


PROFIT AND LOSS. 


WRITTEN EXERCISES. 


1. A man bought a horse for $250, and sold it so as to gain 
2095; what did ho gain? 


Rule I.— Multiply the cost by the rate, to find the profit or 


loss. 
Rule II.— Multiply the cost by 1 plus the rate of profit, or 


by 1 minus the rate of loss, to find the selling price. 


2. I bought $640 worth of English printe and sold them 
at a gain of 12%; what was the gain? Ans. $76.80. 
8. Mr. Morgan sold his house, which cost $3680, at a losa 
of 5%; what did he receive for it? Ans. $3496. 
4. A man weighing 162 Ib., loses 334% of his weight in a 
month; how much did he then weigh? Ans. 108 lb. 
6. A dealer bought coal. at $3.75 a ton, which he sells at 
20% advance; what was his price? Ans. $4.50. 
6. I sold a lot of envelopes marked $7.50 39 M, at 10 and 
“109 off; what was the price received ? Ans. $6.075. 
7. Some valentines marked $15 were sold at 25, 20, and 
10% off; what was the selling price? Ans. $8.10. 
8. I retail flour which cost $6.50 a barrel, at 15% advance; 
at what price per pound do I sell it? Ans. $.04—. 
9. An agent gets pianos at 40% off, and sells at a gain of 
26% ; what does he get for a 8650 piano? Ans. $487.50. 
10. Mr. Bowman is obliged to mark down old-fashioned 


goods 20% ; what does he deduct from those marked AF, 
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11. What deduction from price is 10 and 15% off? wha 
eduction is 5, 10, and 15% off? Ans. 234%, 271%. 
12. What is the difference between 10% on and 5 and 5% 
on? between 20 and 10% on and 20 and 10% off? 
Ans. 4% ; 60%. 
18. A merchant bought 84 yd. of French chintz, at 20 
per yard, and sold it a gain of 331%; what did he gain in 
the transaction ? Ans. $5.60. 
14. Henry bought a boat for $850, and sold it at a gain of 
25%, and the buyer sold it at a loss of 20%; what did the 
latter receive for it? Ane. $850. 
15. Mr. Warner’s key for marking goods is, “now be 
* quick ;" if he buy a lot of calicoes at 10¢ a yard, how must 


he mark them to gain 35% ? Ans. mi, 


894. Given, the rate and the profit or loss, or the 
selling price, to find the cost. 
1. A boy sold a knife for 5 cents leas than cost, and thereby losi 
30% ; what did it cost him? 
loss, which equals 5 cents ; A Us, sla b cente, te. hae te whats 
cost, equals 5 times 5 cents, or 
cost him, and thereby gained 10% ; what was the cost? 
3. Edward sold his watch for $91, and thereby lost 85% What did 
4. Mr. Pelton sold a set of mape for $15, and thereby lost 25% ; far 
what shculd he have sold them to gain 80% ? 
sold it for 40% more than its value; what & did he gain ? 
6. A picture-dealer sold two pictures for $120 each; on one he gained 
1. A merchant sold a stove for $30, and thereby lost 33%» 
bought another stove for $30, and upon it gained 26%; what was the 


CASE II. 
MENTAL EXERCISES. 

RoLUTION.—1f he lost 20 per cent, then 44, or 

2. A shoemaker charged 50 cents more for a palr of shoes than they 
the watch cost him? 

5, A horse-Jockey bought a horse for 15% less than its value, and 
25%, r ie Soh, and dod ar r 
gain or loses ? 


WRITTEN EXERCISES. 


I. A man gained $28 ona watch oy eng N N a gain of 
; what did the watch cost? 


PROFIT AND LOSS. 


Rule L—Divide the profit or loss by the rate, to find the 


eost. 


Rule II. Divide the selling price by 1 plus the rate of 
profit, or by 1 minus the rate of loss, to find the cost. 
2. A merchant lost 15% by selling damaged delaines at 
17 £ a yard; what did they cost him? Ans. 205. 
8. Flour, sold at $7.54 a barrel, yields a profit of 1646 ; 
what did it cost per barrel? Ans. $6.50. 
4. A furrier sold a set of sable furs at 124% less than 
cost, and lust $25; what did he get for them? Ans. $175. 
5. What must I mark silks that cost $2.25 a yard so that 
I may fall 5% on my price and make 15%? Ans. 82.725. 
a. A merchant's income is $5760 in a year, at a gain of 
182% on his capital; how much would have been his income 
at a gain of 25% on his capital? Ana. $7680. 

7. By selling my interest in a lead mine for $16,872, I gain 
14% ; how much would I have received for it if I had lost 


may abate 25% and lose only 5% ? 
710. A speculator sold two dwelling-houses for $6090 each ; 
Oh one he gained 16%, and on the other he lost 16%; how 
much was gained or lost by the sale? Ans. Lost, $320. 
11. A merchant bought a quantity of paper muslin @ 8f, 
aud marked it so that he could fall 944,96 on his marked 
price and gain 25% on cost; how must he mark it? 


Ana. 115. 
12. Mr. Smith's key for marking goods was “ Republican 
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18. Mr. Baker sold Mr. Albert a farm for $85 an sere 
and lost 15% on it; Mr. Albert sold the farm afterward to 
Mr. Hull, and made 15%; did Mr. Hull pay more or less 


an acre than Mr. Baker? Ans. $2.25 ies. 


CASE III. 


390. Given, the cost and the profit or loss or the 
selling price, to find the rate. 
MENTAL EXERCISES. 
1. A man bought a watch for $50, and sold it at a gain of $15; 
what was his gain per cent.? 
SoLuUTION.—If on $50 he 


$15, on $1 he gained Jj of $15, which 
ls $i, or $4,; and on $100 he would gain 100 times $A, which are $374, 
ve 830, hence the gain is 30 per cent. 


2. If a coal dealer buys coal @ $5, and sells it at a gain of 82, 
what is his gain per cent.? 
3. Sold a set of parlor furniture which cost $500 for $375; what 


was the loss per cent.! 


4. What % is gained by selling goods at double their cost? What 
% is lost by selling them at one-half their coet? 


5. A grocer buys a quantity of A No. 1 mackerel at $20 a barrel, 
and retails them at 15? a lb.; what is his gain 7 


6. If a miller takes 3} quarte out of every bushel he grinds for 
toll, what % does he take for toll? 


1. If goods are bought at 20% below market price and sold at 16% 
below that price, what is the gain % 7 

8, I bought a lot of goods at 5% below current pricee, and sold 
them 5% above those prices; what was my gain 951 

9. I imported a quantity of foreign goods, but some of them hav 
ing got wet on the voyage, I sold them at a loss of m of their cost; 
what was my loss 45? 
10. A lady sold some silk for $12, and thereby cleared j of this 
money ; what would she have lost €, if she had sold it for $6? 


WRITTEN EXERCISES. 
i. A man bought a horse for $200 and sold it at a lu: 
of $20; what was the loss per cent.! 


SoLutTion.—Since $200, the base, multiplied o. 
the rate, equals $20, the rate must equal $20 divid * 


a's ¢ $20-4.9900 4, 
by $200, which i$ .10, or 104. 


Rule I.—Divide the profit or loss by the cost, (o find the 
ral. 


PROFIT AND LOSS. 


2. Some muslin was bought for " a yard aud sold for 
1217; what was the gain ? 

8. I sold a lot of damaged goods that cost me 1.84 a 
yard for $.63; what was the loss per cent.? Ans. 25%. 

4. If I buy paper at $3.50 a ream and sell it at 2559 e 
quire, what is the gain 95 1 Ans. 424%. 

5. If I buy at 20 and 10% off and sell for 20 and 10% A 
on, what * do I gain? Ans. 333 5. 

6. Bought valentines at 25, 20 and 10% off and sold for 
10 and 5% on; what per cent. did 1 gain? Ans. 113$%. 

7. I bought a lot of goods for 15% below market price, 
and sold them for 15% above market price; what % did 1 
clear? Ans. 354. . 

8. A man shipped 600 barrels of flour, and lost 164% of 
it by a storm; he sold 75% of the remainder; what of 
the whole remained ? Ans. 20$ 06. 

9. Mr. Jackson bought 500 shares of mining stock for 
$9000, and sold 400 shares for what they all cost ; required 
the gain per cent. Ans. 25%. 
10. Henry sold his horse and carriage for $450, and 
thereby cleared 4 of this money; what would he have 
gained % by selling them for $3907 Ans. 84%. 
y 11. I bought a watch for $120, and set such a price on it 
that after falling $12, 1 still made 15% on the purchase; 
what % did I abate from the asking price ? Ans. 8%. 
12. A lady sold her piano for $350, and thereby cleared 
20% of this money; what would she have gained %, if she 
bad received $70 more than she did? Ans. 50%. 

18. Mr. Marble bought a lot of cassimeres (@ $3.75, and 


marked them n. nos. his key being John Marble; what 


was his gain % at the marked price? Ans. 18%. 
14. I offered my house for sale at 35% advance on its 

cost, but finding no purcbasers at that price it was finally 

sold at 35% less than was first asked; what was the gaiu 


or loss % ? Ans. Lows idto. 


COMMISSION. 


396. Commission is a percentage paid to an agent for 
the transaction of business. 


397. An Agent is a person who transacts business for an- 
other; he is often called a Commission Merchant, a Factor, ete. 


398. The Base in Commission is the actual amount of 
the sale, purchase, collection, or exchange. 


399. The Net Proceeds is the sum left after the com- 
nission and charges have been deducted from the amount of 


a Bale or collection. 


400. The Entire Cost is the sum obtained by adding 
the commission and charges to the amount of & purchase. 


401. The Quantities considered are: 1. The Amount 
sold, bought, etc.; 2. The Rate of Commission; 3. The Com 
mission, 4. The Entire Cost or Net Proceeds. 


forwarded to be sold on commission are called a c 


e person sending them is called the consignor; and the 
v hon they are sent, the consignee, or Factor. An agent residing at a 


great distance from his employer, is often called a correspondent; 
son for whom an agent does business is called the Principal. 


neat e goods 


CABE I. 


402. Given, the base and rate to find the commis 
sion or net proceeds, or entire cost. 


1. An agent bought a house for $8650, bis rate of com 
mission being 34% ; what was his commission? 


SoLotron.—The commission was .034 times $8650, . 
which equals $302.75. ue ^ 


Rule I.— Multiply the base by the rate, to find the commis 
sion. 

Rule II.— Multiply the base by 1 minus the rate, to find 
the net proceeds; or by 1 plus the rate, to find the entire con 


WRITTEN EXERCISES, 
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8. A sells $5472 worth of dry goods, charging 834% com- 
mission and 13% for insuring payment; what sum will he 
remit to his employer? Ans. $5219.08, 

4. A lawyer having a debt of $1536 to collect, compro- 
mises for 95%; what is bis commission at 44%, and what 
does he remit to bis employer? Ans. Com. $65.66. 

6. My agent bought 40 horses for $150 each, and paid $26 
for their keeping and $80 for transportation; his commission 
was 33%; what did the horses cost me? Ans. $6315. 

6. What would be the net proceeds of a sale of 450 bbl. of 
rime mess pork (a) $17.124, allowing 24% commission, and 
paying 575 a barrel storage for 30 days? Ans. $7491.09. 

7. A tax collector had a warrant for $25,850, upon which 
he collected $12,500 st 14%, and the balance at 24%; 
required the amount of the collector's fees. Ans. $521.25. 
8. An architect was employed to erect a city hall which 
cost $75,000, and was allowed 3% for plans and specifica- 
tions, and 14% for superintendence ; but on settling accounts 
be claimed $1500; bow much did he overcharge the city ? 

Ans. $93 75. 


COMMISSION. 


CASE II. 


403. Given, the rate and the commission or the net 
proceeds or the entire cost, to find the base. 


1. An agent receives $84 commission for buying goods, at 
the rate of 14%, what was the cost of the goods? 


SoLution.—At a commission of 14%, .01j times OPERATION, 


the cost of the Foods equals the commission, which 
e cost equals 84 divided by 013, B4 = 6300 


is $6300. 01$ 


2. An agent receives $4920 to be invested in cotton 
after retaining bis commission, 24%; required the amount 


1.024 times the sum 
the sum equals 54990 divided by 1.024, w 
is $4800. 


Rule L—Divide the commission by the rate, to find va 
S 
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Rule II.— Divide the net proceeds by 1 minus the rate, or 
the entire cost by 1 plus the rate, to find the base. 


WRITTEN EXERCISES. 
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8. A lawyer's commission for making collections for a firm 
at 24% is $1600; how much did he collect? Ans. $64,000. 
4. A miller sent his Detroit agent $9270 to be invested in 
flour, after deducting his commission of 3%; what was the 
commission ? Ans. $2'10. 
5. Au agent buys hides on commission, at 2%, and pays 
$25 for cartage; the entire bill was $4558.75; what was the 
commission ? Ans. $33.15. 
6. A commission merchant sells goods for a party at 14%, 
and charges 24% for guaranteeing the payment of the 
money; his commission was $284.25; required the amount 
of goods sold. Ans. $7580. 
7. A cotton factor received $1132.71 to invest in cotton 
at $3.24 a pound, deducting 34% commission; how many 
pounds did he buy? Ans. 4560 Ibs. 
8. An agent bought 40 horses on commission, at 44% ; he 
paid $25 for keeping and $50 for transportation, which, with 
his commission, amounted to $345 ; what did the horses cost 
apiece ? Ans. $150. 
9. I sold some goods on commission at 5%, througb an 
agent, who charged me 3% ; my commission, after paying 
my agent, was $388; required the agent's commission, my 
commission, and the money paid to my employers. 
Ans. My com., $970; agents, $582 ; sum paid, $18,430. 


CASE III. 


404. Given, the base and the commission or the net 
proceeds or the entire cost, to find the rate. 


1. A commission merchant collects $7860, and his com- 
mission was $393; required the rate of commission, 


SOLUTION.—The commission, $393, equals the 
base, $7860, multiplied by the rate; hence, the rate 
equals $393 divided by $7860, which we find is .05, 
or 5%. 


Rule I. Divide the commission by the base, to find the 
rata 
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Rule II.— Divide the difference between the base and the 
net proceeds or the entire cost, by the base, lo find the rate. 


WRITTEN EXERCISES, 


2. A factor sold some land, and paid over $7742.10, re. 
taining $117.90 as commission; required the rate. 
Ans. 14%. 
/ 8. An agent bought some flour, paid $544 storage, and 
charged $180 commission; his entire bill was 882345; what 
was the rate of commission ? Ans. 24%. 
4. I sold a consignment of cotton goods through an agent 
for $2500; my commission was $112.50, and I paid the 
agent $37.50; what was tlie rate of commission of each? 
Ans, Mine, 44%; Agent’s 11%. 
5. My factor sold a consignment of sugar for which he 
remitted a note for $8500; he charged $127.50 for guaran- 
teeing payment and $191.25 for commission; what was his 
rate of commission and of guaranty ? 


Ans. Com. 23% ; guaranty, 14%. 


STOCKS AND DIVIDENDS. 


405. A Company is an association of individuals for 
the transaction of business. 


406. A Corporation is a company regulated in its 
operations by a general law or a special charter. 


407. The Stock of a company is tbe capital invested in 
the busineas. The owners of stock are called Slockholdera 


408. A Share is one of the equal parts into whicb the 
stock is divided. A share is usually $50 or $100. 


409. An Installment is a sum required of stockholders 
as & payment on their subscription. 


410. A Dividend is a sum paid to stockholders out of 
the gains of the company 


411. An Assessment is a sum required of stockholders 
to meet the expenditures or losses of the company. 
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412. The Base upon whicb dividends and assessment 
are estimated is the original or par value of the stock. 


413. The Quantities considered are as follows: 1. The 
Stock ; 9. The Rate; 3. The Dividend or Assessment. 


CABE I. 


414. Given, the stock and rate of dividend or a» 
neunen, to find the dividend or assensment. 


1. A owns $20,000 of tbe stock of a bank which declares 
a dividend of 8%; what is his dividend? 


SoLution.—If A has $20,000 worth of stock, and $3090 
the hank declares a dividend of 8%, his dividend is r? 
08 times $20,000, which is $1600. 715505 


Rule. — Multiply the par value of the stock by the rate, 
to find the dividend or assessment. 


NoTE.—lIt is often convenient to find the result by multiplying the div 
dend or assessment on one share by the number of shares. 


WRITTEN EXERCISES 


2. Miss Atherton bought 78 shares of Reading R. R 
stock, at $50; the company declares a dividend of 4%; 
what is her dividend? Ans. $156.08;° 

8. Miss Lyle owns 65 shares, at $50, in an insurance 
company, which on account of losses, requires an assess 
ment of 24 per cent.; what does she pay? Ans. $81.25. 
4. Tbe Union gas company, whose stock is 8785, 000, 
declares a semi-annual dividend of 34 per cent.; required 
the amount of dividend. Ans. 03901415. 

5. A has 40 shares, $50 each, of stock in a bank, which 
declares a dividend of 5% ; what is A's dividend, and how 
many shares of stock would it buy at par? Ans. 9 shares. 

6. A man owns 50 shares of Salem turnpike stock. (8299) 
the company declares a dividend of 8%, payable in sili 
how many sbares will he then own? Ans. 54 shares. 

7. A company whose capital is $250,000, pays a dividend 
of $84 on 24 shares ($100), and reserves as a surplus 


$5760; what were the net earnings t Ane. W 
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CASE Il. 


415. Given, the rate and the dividend or assess. 
ment, or the result of increase or decrease of stock, to 
find the stock. 


1. A bank divides $8400 among tbe stockholders, being 
the amount of 7% dividend; required the whole amount of 


Rule I.— Divide the dividend or assessment by the rate, to 
find the stock. 

Rule II.— Divide the result of increase by 1 plus the 
vale, or the result of decrease by 1 minus the rate, to find 
the stock. 


WRITTEN EXERCISES. 
2. I received $880 from a 54 per cent. dividend; how 


much stock do I own? Ans. $16000. 
8. I receive $279 as my share of a 9% dividend; bow 
many shares, at $50 each, do I own? Ans. 62 shares. 


4. A company divides $72000 among its stockholders, as 
the result of an 8% dividend; what is B’s stock, provided 


he owns g of the entire stock? Ans. $112500. 
&. A lady receives $1260 dividend at 195; required the 
amount of stock she owns and the number of shares, valued 
at $50 each. Ans. 360 sharea. 
6. Mr. B receives $7800, payable in stock, as his share 
of a 12% dividend; bow many shares had be at first, and 


how many bas he now, shares at $507 Ans. 1456. 
7. A gentleman received 7 shares and $25 in money, as 


bis share of a 6% dividend; how many shares, valued at 
$50, did he then own? Ans. 132 shares. 

8. In 1864 I received a stock dividend of 25% in the 
Camden and Amboy Railroad, and I then had 80 shares, at 


$100 each; how many shares had I at first? 
Ans. $4 Werde 


NORMAL UNION ARITUMETIC. 


9. I received a stock dividend of 10% in an oil company 
in March, 1865, aud a similar dividend of 12% in Novem 
ber; I then owned 308 shares at $25; how many shares had 
| at the beginning of the year? Ans. 250 shares. 

10. The expenses of an insurance company, capital 
. $400,000, are 75% of the gross earnings; it reserves 
/ $10,000 and pays a dividend of 43%; what were the gross 
earnings? Ans. $113,000. 


CASE III. 


416. Given, the stock and dividend or assessment, 
or result of increase or decrease of stock, to find the 


rate. 


1. A company whose stock is $840000, clears 856000 in 
year; what rate of dividend can it declare? 


SoLUTION.—Since the dividend is some per OPERATION. 
cent. of the stock, the € multiplied 56000 
by the rate equals 556000; hence, the rate equals ————-2—.063, Ams. 
556000 divided by $840000, which equals . 09. 940000 


Rule I. Divide the dividend or assessment by the steck, 


to find the rate. | 
Rule II.— Divide the difference between the stock and 


result of increase or decrease, by the stock, to find the rate 


WRITTEN EXERCISES. 
2. A company whose stock is $125000, requires an assess 


ment of $1875; what was the rate? Ans. 14%. 
3. Mr. A owns 288 shares of stock, at $100, and draws a 
dividend of $1944 ; what was the rate? Ans. 62%. 


4. The earnings of a canal company for 6 months are 
$70000, the stock is $2,330,000; if they declare a dividend 
whose rate is an integer, what is the largest rate, and what 
ia the surplus ? Ans. 3% ; $100 surplus. 

5. A owns 70 shares ($100) in a railroad company whose 
stock is $4000000, and his dividend is $402.50; required 
the rate of dividend, and the whole dividend. Ans 534. 

6. After receiving a stock dividend, I had 73 shares ($50) 


und $10 toward another share; what was the rate of divi 
dend, if I had 61 shares at first’ Ana. 20%. 
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7. I hold 350 shares in a Pittsburgh gas company ($50), 
and received two stock dividends, the first amounting to 42 
shares, and the second to 58 shares and $40; what were the 


rates of dividend? Ana. 12% and 15%. 


PAR, PREMIUM, AND DISCOUNT. 
417. Capital is property consisting of Money, Bonds, 
Stocks, Drafts, etc. 


418. Drafts, Checks, and Bills of Exchange are writ 
ten orders for the payment of money at some definite place. 


419. Stocks is a general name applied to the scrip or 


bends of a corporation, and to government bonds and public 
securities. 


420. Scrip or Certificates of Stock are the papers 
issued by a corporation to its stockholders, as evidence of 


the number of shares belonging to each respectively. 


421. Bonds are written or printed obligations to pay ver- 
tain sums of money at or before a specified time. 


422. State Stocks or United States Stocks are bonds 
of a State, or of the United States, pavable at some future 


time, with interest at a fixed rate. 


423. The Par Value of capital is the value marked on 
its face, called the nominal value or face. 


424. The Real Value or Market Value of capital is 
what it will sell for. 


425. Capital is Above Par,or at a premium or advance, 
when it sells for more than its nominal value. Capital is 


below par, or at & discount, when it sella for less than its 


will generallv be above par when the company 
is doing a —— below par when it is doing a poor 


business. The stock of a town, city, etc., varies according to the confi- 
dence in its security, the fluctuations of the money market, etc. 

Besides bonda, the U. 8, Government issues notes, payable on demand 
without i which are a legal tender for all dobta due tbe United 
States except These notes, called ''greenbacks," are, togethes 


with notes iasued by the National Banks, the present cireulading mediom, 
aod are called currency, 


NORMAL UNION ARITHMBTIO. 


427. The Quantities considered are four: 1. 
Value; 9. The Rate; 3. The Premium or Discoumt, t. 
The Real Value. 


428. Given, the par value and the rate of premium 


or discount, to find the premium or discount or real 
value. 


1. A broker bought 25 shares of stock ($50), at 5% 
premium ; required the premium and cost, or real value. 


SoLUTION.—The par value of 25 
shares at $50 each is $50 x 25 — 
$1250; and the premium at 5% is 
05 times $1250, which is $62.50; 
and this, added to the par value, 
equals $1312.50, the real value. 


WRITTEN EXERCISES. 


2. B suid 46 shares of bank stock ($100), at 3% discount: 
required the discount and real value. Ans. 94916. 
8. In 1858, I sold a $20 note on an Ohio bank, at 4% die 


count; what did I receive for it? 


rency for $560 in gold; how much currency did he pay P 
Ans. He paid 9618,90. 


PAR, PREMIUM, AND DISCOUNT. 2bb 


5. A speculator bought 35 shares of bank stock ($100), at 
34% discount, and sold it at 14% premium; what was his 
gain! Ans. $166.25. 

6. A banker bought 48 shares ($100) of canal stock, at 

6% premium, and paid for them with $5000 in drafts, at 


Ana. $950.50. 
7. A lady exchanged 45 shares ($100) railroad stock, at 
41% discount, for 70 shares of bank stock ($50), at 5% 


premium, receiving the difference in cash; what amount of 
cash did she receive? 


1. A man sold some securities at & discount of 5%, receiv- 
ing $120 less than their face ; vet was their face value? 


SoLutTion.—If the — causa at $ 


then .05 times the par value “ benes, 
din 22400. value equals 3120 divided i by 05 which we 


Rule I.— Divide the premium or discount by the rate, to 


find the par value. 
Rule II.— Divide the real value by 1 plus the rate of 
premium, or by 1 minus the rate of discount, to find the rar 


value. 


WRITTEN EXERCISES. 


9. B sold some stocks at 34% premium and gained 38210; 
what was their par value? Ans. $6000. 
3. The premium on a draft at 3% was $.90; required the 
| face of the draft and its value. Ans. $190.90. 
| 4. Mr. Allen paid $2587.50 for a bond, at 34% premium; 
| 


required its face and the premium. Ans. Face, $9500. 

b. Mr. Jones paid $5926.50 for bank stock, at 83% premium: 
bow many shares ($100) did he buy? Ans. 64. 
... €. Bold stock bought at par, at an advance of 84%, and gained 
6145; how many shares ($50) did I sell? Ans. 87 
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7. Miss Hartman sold 140 shares of Columbia Nati 
bank stock at $54 a share, premium 8% ; required the par v 


of a share and entire premium. Ans. $50; Prem. $56 
8. I gave a draft worth #% premium, for 75 shares 


turnpike stock ($50) at 3% discount; what was the fac 
the draft ? Ans. $3610.43+ 


SUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 
9. I sold 40 shares of stock at a premium of 44%, and rece 


$180 advance; what was the par value of a share? Ana. $10 
10. A broker exchanged 700 shares of stock ($100), at 5% 


counts, for United States bonds ($100), at 5% premium, paying 
in money; how many did he get ? 


advance; what was the average gain on each share? 
Ans. $35.12 


CASE III. 


430. Given, the par value and the real value 
the premium or discount, to find the rate of premi 


or discount. 


1. I sold a note, drawn for $860, at a premium of $51. 
what was the rate of premium? 


SoLuTiIon.—Since the premium equals the par 
value multiplied by the rate, $860 multiplied by 


the rate equals $51.60; hence, the rate equals $51. 60 
divided by $860, which we find is .06. 


Rule I. Divide the premium or discount by the par va 
to find the rate. 


Rule II. Divide the difference between the real ve 
and the par value by the par value, to find the rate. 


WRITTEN EXERCISES, 


9. I bought & draft, drawn for $1680, at a discount 
$12.60; required the rate of discount. Ans. £9, 
3. Mr Peters bought 96 shares of railroad stock ($ 
for 34476; what was the rate of discount? Ans. 64% 
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| 
| & If he sells these 96 shares for $4699.80, what is the rate of 


discount, and rate of gain ? Ans. 24s *; 5%. 


. When gold was at a premium, Mr. Reed gave $7500 in 
short time notes, at 2% discount, for $0125 in gold; what was 
the rate of premíum on the gold ? Ans. 20 €. 


6. A banker bought 10 shares of stock ($50) at a premium of 
104%, and sold them for $600; what was the gain % on the trans- 


432. A Broker is a pereon who buys or sells money, 
stocks, bills of exchange, real estate, etc., for others. A 
stock broker is one who deals in stocks, but is generally 
called simply a broker. 


| 489. The Base upon which the commission for the pur- 
chase and sale of bonds and stocks is estimated is their par 


value. 


434. The Rate is usually 1 *, and will be so understood 
when no other rate is mentioned. In New York the rate is 
à € on both bonds and stocks. 


496. The Quantities considered are: 1. The Par value 
of the amount sold, bought, etc., 2. The Rate of Brokerage ; 
3. The Brokerage; 4. The Market value of $100, or of 1 share; 


5. The Entire Cost, or Net Proceeds. 


Norms.—1. Stocks are quoted either at the price of one share, orat t? 


price of $100 of par value of the stock, whatever be the per value of à shan. 
The former method is used in Philadelphia: the latter in New York. 


1 stocks are often named from the rate of interest they draw ; thus, we 
have 4's, 43's, . eto. The timo to run or date when due sometimes gives 
the name; as 4'e of N. 


CABE I. 


436, Given, the par value, the rate and the market 
value, to fir the brokerage, net proceeds or entire 


cost. 


1. A broker bought for a party 15 shares Peunsylvanis 
17 OO 
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R. R. (850), rate of brokerage being 3%; require 

brokerage. 
SoLuTion.—The par value was 15x $50, or 

$750. The brokerage was .00} times $150, * 

which equals 81.873. nio me 
Rule I.— Multiply the par value by the rate, to fir 

brokerage. 


Rule II.— Multiply the par value by the market 
minus the rate, to find the net proceeds ; or by the n 
value plus the rate, lo find the entire coat. 


NoTR.—It is often sborter to multiply the brok 
number of shares. When the par is $50, one-half 


in applying the rule. 


* 


WHRITTEN EXERCISES. 


2. I bcught through a broker 46 sbares of b 
($50) at par, brokerage being 3% ; required * 
and the cost of the stock. 

8. A broker bought for me 76 sbares of ieu o 


at 474; what did the stock cost me, tbe brokerage | 
per cent.! c 
4. Mr. Lyte sold through his banker 72 shares New 


Central ($100), at 1024 ; required the brokerage, at 3, a 


proceeda. Ans. Proceeds, $ 
5. My broker bought on my account 25 shares Ba 


North America ($100), at 150, and sold them at 161; 
was bis commission and my profit? Ans. Profit, $269 
6. Shall I gain or lose if I buy 65 shares Northern 
tral ($50) at 584, and after receiving two 4% divider: 
them for 51}, brokerage 4%, interest on money not c 
ered ? Ane, $97.50 g 


CASE II. 


487. Given, the rate, the brokerage, or th 
proceeds, or entire cost, and the market value, ti 


the par value. 


1. A paid a broker $150 for selling some drafta, : 
rate of 9495 ; what amount of drefta did be ell? 
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.025 times the par OPERATION. 
value of the drafts equals rokerage, which ia 


$150; hence the par value equals $150 divided by 
.025, which we find is $6000. 


Rule I. Divide the brokerage by the rate, to find the par 
value. 


Rule II. Divide the net proceeds by the market value 
minus lhe rate, or the enlire cost by the market value plua 
the rale, to find (he par value. 


WRITTEN EXERCISES. 


9. I paid a broker $12.50 at 5% for buying N. Y. Central 
($100); how many shares did he buy? Ans. 100 shares. 
8. I paid my broker $4712.50 for an investment in Mis- 


souri 6’s (100), at 94, including brokerage at 4% ; what waa 
the par value of the bonds? Ans. $5000. 


4. I sent a New York broker a draft on Fisk & Hatch 
for $4953, to cover an investment made by my order in 


IIarlem Railroad at 95 ($100), and his commission of 1%; 
how many sbares shall I receive? Ans. 52 shares. 


d. My broker sold $3000 Philadelphia 6's at 1011, and 
invested the proceeds in United Companies of New Jersey 
stock at 1318 ($100); how many shares did be buy, broker- 
age at 195 ? Ans. 22 shares; $128.75 surplus. 


SUPrPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 


6. Mr. Westlake bought Pennsylvania R. R. stock ($50) at 49$, 
and sold it at 534; after paying brokerage, Le found he had a profit 
of $287.50; how many shares did he buy ? Ans, 76. 
4. Wishing to meet a note for $5000, I directed my broker to 
eoll sufficient West Phila. Pass. Railway stock ($50) to cover the 
uote and brokerage; if the stock was selling at 784, how many 
ebares must be sell, and what is the surplus? Ans. 64 sh.; $24. 
8. I sold 25 shares of Philadelphia National Bank ($100) at 1564, 
and directed my broker to invest the proceeds in Norristown R. R. 
stock ($50) at 99; what is the amount of investment, after deduct- 


ing brokerage? Ans. 39 shares; $40.94 surpius. 
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CASE III. 


438. Given, the par value, and the brokerage, o 
the net proceeds, or entire cost, and the market value, 
to find the rate. 


1. A broker bought Reading convertible coupon. T's, par 
value $4000; his charge was $10; what was the rate o! 


brokerage ? 


SoLuTION.—The brokerage, $10, equals the par 
value, $4000, multiplied by the rate; hence, the rate 


dv $10 divided by $4000, which we is .00], 
or 14. 


Rule I. Divide the brokerage by the par value, to ud 
(he rate. 

Rule II.— Divide the difference between the real value of 
the stock, and the net proceeds or entire cost, by the par 
value, to find (he rate. 

WRITTEN EXERCISES. 


2. A broker buys 110 shares of gas stock, par value $3654 - 
share; his charge was $6.874; what was the rate of broker- 
age Ans. 1%. 

3. A broker, having purchased, according to order, 35600 
Rhode Island 6's at 110, informs me that the entire cost is 
$6188; what brokerage does he charge? Ans. 166. 

4. I sent a draft for $21250 to a Detroit broker, to invest 
in Michigan 6's at 106; he remitted me a balance of $95; 
what rate of brokerage did he charge? Ans, 1%. 


INCOME FROM INVESTMENTS. 


439. Investments in stocks, etc., may be made either 
for interest on the money or for the increase of capital. 


440. There are Several Classes of stocks, viz.: those 
of Corporations, States,and the General Government. 


441. Bonds are distinguished as Registered and Coupon 
Bonds. The Registered bonds are payable to order, and 
cannot be transferred without being indorsed. 


442. The Coupon bonds have coupons or certificates d 
interest attached to them, which may be cut off and the inte” 


est collected when due. 


! 
i 
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443. The principal bonds of the United States, called 
Government Bonds, are the following: 


The 4's of 1907, which are 4% bonds due in 1907. These bonds 
are both coupon and registered, and the interest is payable quar- 


terly. 


The 4j's of 1891, which are 
able quarterly, both coupon 


T he currency 6’s, issued to aid in construoting several raflroads 
to tbe Pacific. There are several series of these bonds, maturing 
respectively in 1805, 1896, 1897, 1898, and 1899. 


Government Bonds are so secure that they are much sought after 


for investment, and thus command a premium. This premium 
usually becomes smaller cach year, as tle bonds approach ma- 


turity. 


p ly paid, the mo may be fore 
and the property is then sold by the sheriff to the highest bidder, 


and he mortgage paid off from the proceeds. Property is usually not 
mortgaged beyond a certain part of its value, in order that the mort- 

may be sccure froin los. A second mortgage is sometimes given, 
t this cannot be paid, in wwe of foreclosure, till the first is fully paid, 


and hence may not be a very goul security. 


445. A Ground-Rent is a fixed rent paid for ground, 


generally used for building purposes. 


lt is a common practice in some cities, when a person wishes to build 
one or more houses, instead of buyeng the ground required, to agree to 
y the interest on its value as rent, the contract to continue in force as 
ong as the rent is regularlv paid. Ground-rents are redeemable or irre 
deemable, Some cities, as Philadelphia, prohibit the issue of any more 
irredeemable ground-rents. 
Mortgages and ground-rents reque: Wemplopel in the che Stoch 
Exchange, conveyancers are frequently employed in transaction, 
as the utle and condition of the property must be examined, and the 
necessary papers drawn up. Well-cecured mortgages and groutl-rente 
are in esteem as safe investments, that they are among the 
escurities in which trust funds may be legally invested. 


Nore.—In changing from one tnvestment to another, thore is often a ifttie 
more realized from tbe sale of the first than will procure an exact number 
of shares of the second. In such cases the income will be calculated og 


the number of shares, without noticing the surplus. 


202 NORMAL UNION ARITHMETIC. 


446. The Quantities considered sre: 1. The Amount 
Invested; 2. The Rale of Dividend or Interest; 3. The 
Income ; 4. The Market Value of $100, or of one share; 
5. The Rate of Income. 


CASE I. 
44"7. Given, the amount of an investment, the mar 


1. If I invest $5100 in 7% bonds at 85, what will be my 
annual income from them? 


SoLuTION.—Bince for 85 cents you can buy 
$1 worth: of stock, for $5100 you can buy as 


tained times in $5100, or $6000. 
income on this is $6000 x .07 which equals $420. 


Rule.—I. Divide the amount invested by the market value, 
(o find the par value. 
II. Multiply the par value by the rate to find the income. 
WRITTEN EXERCISES, 


9. What annual income would I receive from $16050 invested 
in U. S. Pacific R. R. 67s at 107 ? Ans. 0000. 


$. If I invest $5631.25 in 6% bonds at 112$, what is my anna 
income from this investment ? Ane. 9890. 


4. I invested $5280 in United Companies of New Jersey, stoot 
costing me 132, dividend 10%; what was my annual income from 
this investment ? Ans. 900. 


6. Miss Brown has invested $8475 in 54% railroad bonds # 
118, interest payable semi-annually; what wil be her semi- 
annual income from this investment ? Ans. (ti. 


6..A conveyancer sold a lot 25 ft. front and 50 ft. deep a 
ground rent, redeemable on payment of $1500; what is th 
ground-rent at 6% ? Ate; 90. 
7. Mr. Tompkins bought on ground-rent a lot 75 ft. front bj 
90 ft. deep, valued at $87.25 per foot front; what would be tbt 
ground-rent per foot front at 6%? Ane, $5.23. 


INCOME FROM INVESTMENTS. 


SUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. i 


8. I made $5000 by a speculation, and wishing to invest it per- 
mapently, I bought $2000 6% bonds at 117%, and invested all the 
romainder possible in 44% bonds at 110} (denominations as low as 
950); what surplus remained, brokerage , and what was the an- 
nual income ? Ane. Sur., $50.75; In., $225.75. 


9. Mrs. Warner has $10,000 railroad 6’s, quoted at 1083; would 
she increase Or diminish her annual income if she should sell them 


and buy with the proceeds 7% bonds at 1104? Ans. Increase, $58. 


10. When gold was at a premium of 124%, Mr. Barton conveyed 
alot on a 6% ground-rent, payable in gold, and redeemable on pay- 
ment of $4500; at what sum in currency must it be made redeema- 
ble to realize an equivalent rent, and what is the ground-rent in 
currency ? Ans. $5062.60; Rent, $308.75. 


CABE IL 


448, Given, the income, the rate of dividend, and the 
market value, to find the amount invested. 


1. When 5% gas bonds are selling at 110, how much must be 
invested to produce an income of $550 ? 


SOLUTION.—Sinoe 61 of stock gives an OPERATION. 


income of si to give an income of $550 6850. 05==$1 1000 


it will require .05, or 611000; 611000 3811 1.100121 
of stock at 110% will oost 811000 1. 10, . j ” 


or $12100. 


Rule.— I. Find the par value of the stock by dividing the in- 
come by the rate. 

IL Multiply the par value by the market value of 1 share, de 
find the amount invested. 


WRITTEN EXERCISES. 


2. A real estate dealer buysa 6% ground-rent of $300 per an- 
num at par; what does it cost bim ? Ans. $5000. 


8. A house subject to a ground-rent of $75 at 6% was sold for 
95750; what was its value? Ans. 87000. 


4. What sum must I invest in 6% street railway bonds, at 


1194, to secure an annual income of $600, brokerage 4%? 
Ansa. We. 
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Ane. 9] 


must I invest in them to secure an income of 000 
age 187 Avs 


7. If I sell $8000 Ohio 6’s at 118, and buy sufficier 
T's at 103 to yield $560 income, how much shall I have 
kerage 1 on sale and purchase? An 


8. What must be the market value of Georgia 8’s 
7% on the investment? What must I pay for Headii 
7's, to give an income of 63% ? Ans. 85) 


SUPPLEMENTARY PROBLEM. 
To be omitted unless otherwise directed. 


9. When gold was selling at 115, what must be paid fi 
pearing bonds to realize 7% on the investment? 4 

10. What must be the market price of 5% bonds, so th 
age , I may realize 4% on an investment? As 


11. I bought a lot 50 ft. front and 85 ft. deep, at a gror 
$5.40 per ft. front; what would be the oost of the pr 
ground rent being 6% of it ? An 


12. How many shares of North Pennsylvania R. R. ( 
must be sold, that the proceeds, invested in Pennsylvani: 


at 1154, may give an income of 9600, brokerage being 
sale and purchase ? Ans. 237 shares; $8.37) 


18. Mr. Jackson sold $15000 Union Pacific 7's at 10; 
vested part of the proceeds in Illinois 6’s at 1173, sufficie 


duce an income of $750, and deposited the remainder, ( 
Ans, 


4%), in bank; what was his bank deposit ? 


14. I had some California 7’s, which brought me in 
of $546, but preferring an investment nearer home, I 
exchange them for Philadelphia 6’a; if the California b 
worth 117 and the Philadelphia 105, how much must I : 
investment to secure the same income, brokerage not oo! 
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CASE III. 


449. Given, the market value, and the income or 
rute of dividend, to find the rate of interest on the in- 
vestment. 


1. What per cent. of income will be realized: by purchasing 
7% bonds at 95? 


SoLuTION.—$1 of stock will cost $.95, and OPERATION. 


vs $.07; if on 9.95 the gain is $.07, on $1 it e 
bn many per cent. as .07 --.90, or 7 p5 . ae de 


Rule. Divide the annual income or dividend of the stock 
by its market value, to find the rate of income. 


WRITTEN EXERCISES. 
3. What is the rate of income of New York Central 6’s bought 


at 106 7 Ans. 54} %. 
8. When 6% bonds are selling at 1044, what per cent. will these 
bonds yield ? | Ans. 5.7+. 


4. I bought an irredeemable ground-rent of $54 per annum for 
$850 ; what per cent. do I realize ? Ans. 648 . 


5. Which is the better investment, 5% bonds at 1131, or 44% 
bonds at 1103 ? Ans. The 65's. 


6. Mr. Hull bought a ground.rent of $450 for $6575; what 
rate of income does it pay ? Ans. 013 5. 


7. If I buy a $5000 mortgage at 24 discount, interest at 6%, 
what rate of income do I receive on it ? Ans. 69,4. 


SUPPLEMENTARY PROBLEMS. 


To be oinitted unless otherwise directed. 


S Which the more profitable investment, Missouri 6's at 109, ov 
W. Y. 7's at 120? Ans. Mo. 6's. 


9$. Mr. Rogers bought Michigan 7's at 112}, and afterwards ex- 
shanged them for 6% bonds at 1062; which was the better invest- 
sent? Ans. Mich. Ta. 


10. Wishing to makea permanent investment, I am recommended 
to take either 5’s at 78, 6’s at 85, or T's at 90; which is the best 
investment ? Ans. ''s at 90. 


| 
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GENERAL TAXES. 
450. A Tax is a sum of money assessed on persona ot 
pruperty for pablic purposes. 
451. Taxes are assessed by the national government, s 
state, county, or town. 


452. A Property Tax is a tax upon property. Pro- 
perty is of two kinds; Real Estate and Personal Property. 


453. Real Estate is immovable property; as land, 
buildings, etc. Personal Property is movable property; as 
money, stock, furniture, etc. 


454. A Poll Tax is a tax on the person. Itis assessed 
in some states on each male citizen not exempt by law. 


4555. An Assessment Roll ie a list or schedule contain- 


ing the names of persons taxed, the valuation of their pro 
perty, and the amount of their taxos. 


456. An Assessor is an officer who appraises the pro 
perty and prepares the assessment roll. 


457. The Quantities to be considered ere: 1. The Tax 
able Property; 2. The Rate of Taxation; 3. The Amount! of 


Tax 


Real estate is often assessed by the proper officer for not more thas 
b or § of ita real value. The value of personal property be 
given in by the owner under oath, or if he neglecta to do thia, it is 
valued by the officer. 


Nors.—Government Taxes are taxes levied by the omboh 
Internal Revenue and Duties. They will be under 
Duties and Customs. 


GENERAL TAXBS. 


1. The taxable property of a town is $794800, and the 
rate of taxation $.009 on a dollar; what is the tax? 


SOLUTION —1f the tax is $.009 on 


NoTE.—lÍí there ts a poll tax the sum produced by it should be added to 
the property tax to give the whole tax. 


WRITTEN EXERCISES. 


$. The real estate of a town is valued at $640876, and the 
personal estate at $750472; there are also 250 polls, at $1.50 
each; what is the whole tax, the rate being 7 milla on a 


dollar? Ana. $10114.436. 


459. Table.—In the assessment of taxes in a town, city, 
etc., & table is usually constructed by which the labor of cal- 
culation is greatly facilitated. The following table, based on 
the rate of $.015 to the dollar, is used in problems 3,4, 5, 6, 7. 


8. Find by the table A's tax, whose property is $7580, and wbo 
pays a poll tax of $1.50. 


OPERATION. 


OLC Tron. We find from the table the Tax on $700079106 


tax on $7000 is $105; on $500 is $7.50; on «€ | 7.50 
$80 is $1.20; under these write $1.50, the ~~ 1.20 
poll tax; tho sum will be the entire tax. % 1 poll 1.50 


Whole tax—§115.20 
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4. Find B’s tax, whose property is $9750, and who pays a poll 


tax of $1.00. Ans. $147.25. 
5. A is worth $7895, and his sister $5634; what is the aggregate 
amount of their taxes? Ans. $202.935. 


J 6. Mr. Mark's property is assessed at $8500; he pays for 1 poll 
and .1¢% on the income from his occupation, assessed at $800; 
what was his entire tax? Ans. $130.90. 


4. Mr. Sidney's realestate is valued at $75000 and his personal 
property at $8670, both of which are assessed for Jof their value: 
he pays a poll tax of $1.00, and also 130 on an estimated income 
of $1200 ; what is his entire tax ? Ans. $810.70. 


OUIPPLEMIENTART PROBLEMS. 


To be omitted uniess otherwise directed. 
8. Mr. Shank's property was assessed at 83500 last 


poll bun what amount of taxes did he pay? 


9. I fipd I have been assessed as follows: Real estate 450,000: 
personal property, $3600; money at interest, $15,000; income from 
7 ocoupation, $1500; and 3 gold watches. I obtain an abatement of 
2% on the real estate, 4 on the personal property, $5000 on money at 
‘Interest, 1 for occupation, and 1 gold watch; how much does this 
leasen my tax, the rate being 8.0044, and one dollar for each watch? 
Ans. $122.95 


CABE II. 


460. Given, the rate of taxation and the tax er the 


amount left after payment of tax, to find the amount 
assessed. 


1. What is the asseased value of property taxed $37. 50, as 
the rate of 5 mills on a dollar? 


SoLUTION.—Àt 5 mills on the dollar, 005 OPERATION. 
times the amount assessed equals the tax, which $37.50 ` 
is $37.50; hence the amount equals $37.50 divided —  — =% 
by 006, which we find is $7500. 005 


Rule I.— Divide the taz by the rate, to find the amount 
assessed. 


Rule II. Divide the amount left after payment ef tex by 
1 minus the rate. 
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GENERAL TAXES. 


WRITVEN EXERCISES. 
2. My tax is $37.80 at the rate of 4$ mills on the dollar; re. 
quired the property. Ans. $8100. 


&. A's entire tax is $305.50; he pays a poll tax of $1.50; the 
rate is 8 mills on tbe dollar; what is the valuation of his pro- 
perty ? Ans. $38000. 


4. I have $12000 on interest, and my tax for money on inter- 
M est is 688.074, at 24 mills on the dollar; for how much money at 
interest um I overtaxed ? Ans. $2700. 


| 
| 
i 


& A bridge was built by a certain town at a cost of $7580, 
whic^ was raised by a tax on the property-holders of 34 milla on 
| 
| 
| 
| 


we UOllar ; the collector's commission was 23%; what was the 


valuation of the property ? Ans. $2215564.49. 
NOTR.—The collector's commission is included in tho tax. 


6€. Mr. Mills paid one year .45 % township tax, .84 % county tax, 
487 school tax, and $1.00 poll tax; his whole tax was $315.88 ; 
what was the value of his property ? Ans. $24600. 


| 
~ 


E CASE up C 
481. Given, the assessed value and the tax, to fina 


the rute. 


1. A tax of $6387.50 is to be assessed in a town; tbe real 
| estate is valued at $345000, and the personal property at 
$477500; there are 420 polls, taxed (a) $1.50; what is the 
rate of taxation? 


| 

BSonLuTioN.—Thle entire poll tax is 
$1.50 multiplied by 420, which is $630; 
| 


OPERATION. 


eubtracting this from the whole tax, we . 50 
have remaini $5757.50, the property 35757 508822500007 
tax ; dividing $5757.50 by $822500, the 

amoust of property, we have 7 mills, 


the taz on 91. 
Rule.— Divide the property tax by the amount of taxable 
property, the quotient will be the rate of taxation. 


Nora.—lIf there is a poll tax, subtract it from the whole tax before 
dividing. 


WRITTEN EXERCISES. 


2. A's property is valued at $7580, his tax is $35: re- 
quired the rate of taxation. Ans. . 0046 . 
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^8. A tax of $17250 is to be ‘assessed on a town; the 
teal estate is valued at $860000 and the personal property 
at $250000; there are 500 polls, each of which is wixed 
$1.50; what is the rate of taxation? Ans. 8.015. 
4. In a certain school tbe expenses are as follows: salary 
of teacher, $500; fuel, $42.75; apparatus, $32.50. The 
school fund amounted to $125.25, and the rest of the er- 
peuses was paid by a rate bill; if the entire attendance 
was 7280 days, what was C's bill, who sent 4 pupils 90 days 


each ? Ans. $22.25. 


MENTAL EXERCISES. 
MISCELLANEOUS PROBLEMS. 


Í. How much currency will $50 in gold buy, when gold is sts . 


is at a premium of 104? 
3. If I take 10% off and then another 10% off, what is the rate 
off! 
4. What is the actual rate off, when I take 20% off and then 


another 204 off? 
* 5. What is the difference between 10% off and 5 and 5% off? be. 
tween 15% off and 10 and 5% off? 
6. What is the difference between 20% off and two 10%'s off! 
between 10% on and 5 and 5% on? 
7. How much is 10 and 10% off? 20 and 10% off? 20 and 5$ 
off? 20 and 20% off? 20 and 20% on? 
8. If an article is sold so as to gain j on the cost, what is the gain 
per cent.? 
9. I paid an agent $200 for selling a house for me; what did I re 
ceive for it, the rate of commission being 14%? 
10. What cost 5 shares of bank stock at 102, brokerage 1 


11. Required the cost of $4000 U. 8. 41's, at 108}, brokerage df 
12. A boy bought oranges at $3 a hundred, and sold them for 6 


cents apiece ; what per cent. did he gain? 
18. A milliner sold some old-fashioned hats at $3.60, which #9 


25 % below marked price; at what price were they marked? -` 


14. A lady bought some canal stock at 80, and sold i$ abpa iiia 
ing $500; how many shares at $50 each? l 


16. What per cent. does stock, paying 6% dividends; yield whe 
bought at 90? 8% stocks at 120°? 


SIMPLE INTEREST. 


SIMPLE INTEREST. 


462. Interest is money charged for the use of money. 
468. The Principal is the sum for which interest is 
charged. Interest is reckoned as a percentage of the principal 

464. The Rate of interest is the rate per cent on $1 “or 
a certain time. The usual time is one year. 


465. The Time is the period during which the money 
is on interest. 


466. The Amount isthe sum of the principal and inter- 
eat. 


467. Simple Interest is interest on the principal only. 
Compound Interest is interest also on the interest. 


468. Legal Interest is interest at the rate tixed by 
law. It varied in different States in 1894 as follows: 


 BrATBA. RATS RATE STATES rà 
Alabama. . .| 8 Kentucky. . .| 6| 6| North Dakota. | 7/12 
Alaska. . . .| 8 Louisiana. .] 5| 8|O0hio. . . ..1| 6| 8 
Arizona 47 Maine .| 6| * [Oklahoma. 712 
Arkansas . 6 Maryland. . .| 6| 6/Oregon. . . 8| 10 
California. .| 7 Massachusetts. | 6) * | Peansylvania .| 6| 6 
Colorado. . .| 8 Michigan 6] S8i|Rhode Island . | 6|* 
Connecticnt .| 6| 6, Minnesota. .| 7 10 South Carolina.] 7| 8 
Delaware . .| 6] 6j||Mississipp . . 6 10 South Dakota. | 712 
Dist.Columbia.| 6 10 Missouri. .| 6| 8 [Tennessee. .| 6| 6 
Florida . . .| 8|10||Montana . . . |10| “Texas .| 6[10 
Georgia. .| "7| 8|Nebraska . . 7 10 81 * 
Idaho 10 18 Neradaa . .| "| * . 6| 6 
lllinois. . . .| 5| 7//!New Hampshire.] 6| 6 |Virginia. . .| 6| 6 
Indiana . .| 6| 8 [New Jersey. .| 6 6, Washington. .| 8|* 
Indian Ter. .| 610 New Mexico. .| 6| 12,,West Virginia. | 6| 6 
Jowa .. . .| 6| 8jNew York. . .| 6| 6'|Wisconsin . .| 6/10 
Kansas 6j 10 North Carolina.] 6 8, Wyoming. . . |12|% 


— 2 DU— — — i - 


The first column given the legal rate; second column, the rate that may be 
agreed upon; the * indicates no t to tbe rate. 


469. Usury is a rate of interest greater than the law 


allowe Various penalties are attached to taking usury. 


The legal rate in England and France is 5 %; and in Ireland, Canada, 
and Nova Scotia is 6%. 

In notes, contracts, accounts, mortgages, etc., when no rate 1s apeci- 
fied, the legal rate is understood. 
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Notes draw interest after they become due, though interest is not mes 
tioned in them; and interest is reckoned on book accounts after the er- 
piration of the term of credit. 


470. The Quantities are fiva: 1. The Principal; 2. The 
Interest ; 3. The Rate; 4. The Time: 5. The Amount. 


NoTE.—In computing interest it is customary to reckon a month as n 
uf a year, and a day as Jy of a mouth. In dealing with the U. S. Gover. 
ment, each day is ,3, of a year. 


NORMAL UNION ARITHMETIO. 


CASE 1. 


471. Given, the principal, the rate per cent., and 
the time, to find the interest or the amount, 


MENTAL EXERCISES. 


1. What is the interest of $80 for 2 yr. 6 mo. at 6%? 


Sco: UTION.—Ó6 months equal 52 or à of a year, which with 3 yr. equals 


24, or years. At 6 per cent. for I yr, ry of the principal equals the 
interest, and for 2} or $ yr., § times 180 or or v of the principal equals 
the interest, d of $80 equals $12. 


What is the interest of 
2. $60 for 6 yr. at 5%? 6. $300 for 4 yr. 6 mo. at 6%? 
3. $40 for 4 yr. at 57 7. $240 for 8 yr. 9 mo. at 841 
4. $30 for 5 yr. at 4%? 8. $330 for 7 yr. 6 mo. at 4%? 
5. $600 for 2 yr. 3 mo. at 8%? 9. $500 for 3 yr. 7 mo. 6 da. at 54! 
10. What is the interest of $300 for 5 yr. 3 mo. 18 da. at 10%? 
11. What is the interest of $500 for 2 yr. 2 mo. 12 da. at 5%? 
12. What is the amount of $50 for 2 yr. 8 mo. at 6 per cent.? 


REMARK.—We find that d or ß of the principa! equals the interest, 
hence 4? of the principal equals the amount; $8 of $50--555. 


13. What is the amount of $600 for 7 yr. 6 mo. at 6 per cent.? 
14. What is the amount of $300 for 8 yr. 10 mo. at 6 per cent? 


METHOD FOR YEARS. 
1. What is the interest of $2400 for 6 yr. 7 mo. 15 da., at 


1% * 


Sc LUTION.—By reduction, we find that 6 vr. 7 mo. OPERATION. 
15 da. equals 6$ yr. At 7%. . 07 times $2400 equals 
the interest for 1 year, which is $168; if the inter- 
est for 1 year is $168, for 6$ yr. it is 63 times $168, 
which by multiplying we find is $1113. Hence the 
following 


$1113.00 Aw 
Rule.—I. Multiply the principal by the rate, and thal 


product by the time expressed in years, to find the interes 
II. Add the interest to the principal to find the amount. 


SIMPLE INTEREBT. 


6. Of $590 for 3 yr. 10 mo. at 8%? 
7. Of 61296 for 5 yr. 10 mo. 15 da. at 68%? 
8. Of $4080 for 3 yr. 3 mo. 9 da. at. 5%? 


~~ BIX PER CENT. METHOD. 


472. The Six Per Cent. Method is so-called because 
the process is based upon that rate. 


1. What is the interest of $240 for 6 yr. 8 mo. 18 da. at 6%? 


SOLUTION, ziho Int. of A 6. 1 70. 80. 90. 06, OPERATION. 
aud for 6 yr. it is 6 times $0.06, or 

The Int. of $1 for 1 mo., or yy of a ear, is tocar 0 
ys of 69, or 4 of a cent, and the Int. for 8 mo 

is 8 times 4 of a cent, or $0.04. 

The Int. of $1 for 1 mo., or 80 da., is 3 of a 
cent, or 5 mills, and for 1 day it is ys of 5 
mills, or à of a mill. anc for 18 days it is 18 
times à of a mill, or 90.003. 


Adding these resulta, we have $0.408 as the Int. of $1 for 6 yr. 8 
mo. and 18 da., and on $240 it is 240 times $0.403, or $96.72. 


Rule.—I. Multiply the ratz, .06, by the number of years; take 
4 of the number of months as cents, und & of the number of days as 
mills; their sum will be the interest of $1 for the given time at 6%. 


II. Multiply this sum by the principal, and the product will 
be the interesi of the principal at 6%. For any other rate, take 
as many ati of thw inlerest as the rate is of siz. 


NoruS.—l. Another method is to reduce the years to months, and take 
ray the uumbor of ^ontAa for cenie, Oto., as before. 


2 Another method fs to Uke tho number ol montAs aa cents, and one+Atrd 
ef the uumber of days ua ms, und wulliply (the sum by half the principal. 
$ The inethod for days popularly expressed 1a, ‘Multiply dollars by days 


end divide by .“ 


WRITTEN EXERCISES. 


Required the interest 
9. Of 8880 for 3 yr. 4 mo. 12 da. ut 6%. 


8. Of $475 for 5 yr. 6 mo. 6 da. at 64. 
4. Of $534 for 9 yr. 10 mo. 16 da. at 6%. 


&. Of $15.95 for 8 yr. 6 mo. 24 da. at 7%. 
18 D 
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6. Of $23.75 for 7 yr. 7 mo. 21 da. at 5%. 
7. Of $.825 for 9 yr. 5 mo. 14da. at 8%. 
8. $147.87), 4 yr. 11 mo. 13 da., 7%. 


11. $570.05, 8 yr. 5mo. 5 da., 64 $. 
12 $980.81j, 5yr.9 mo. 17 da., 73%. 


THE 60 DAY METHOD. 


473. At 6% a year, the rate for 2 mo., or 60da., is 1% 
hence for 60 da., rts of the principal equals the interest. From 


1. What is the interest of $360 at 6% for 66da.? for 96 da.? 


SOLUTION ~ Pointing off two places OPERATION. 

we have G. 60, the Int. for a.; then 60 for 60 
take m of $8.60, we have $0.36, the Int. M cera 40 "bn 
for 6 da.; then the sum of these inter- Ja. do- 
ests, or $3.96, is the interest for 66 da. 


SoLUrIOR.— Pointing off two places 
we have $8.60, tbe Int. for 60 da.; take 
4 of $3.60 for the Int. for 90 da.; and 4 
of $3.00 for the Int. for 6da.; their sum 
is tbe Int. for 96 da. 


2. Find the Int. of $720, at 6%, for 6 mo. 12 da. For 128da 


OPERATION. 


5720 Int. for 60 da. 


. 91/60— '* *'* 6 mo. (32 mo.) 
1120 „ 10 da. (4 of 60 da.) 
247" '* * 2 da. (1 of 10 da.) 


$23. 04— Int. for 6 mo. 13 da. 


WRITTEN EXERCISES. 
Required the interest 


8. Of $1500 for 4 mo. at 6$. 
4. Ot $780 for 10 mo. at 6%. 
5. Of 6960 for 2 mo. 9da. at 6%. 
6. Of $1260 for 33 da. at 6%. 


7. Of 6800 for 68 da. at 67. 
8. Of 6150 for 135 da. at 8%. 


BIMPLE INTEREST. 


9. Of $840 for 8 mo. 28 da. at 6%. 
10. Of $1250 for 4 mo. 29 da. at 7 *. 


11. Of $260 for 1 yr. 9 ino. 12 da. at 7%. 
19. Of $875 for 2 yr. 3 mo. 24 da. at 8%. 


15. On a 8 mo. note for $3600, dated April 15, 1876, at 65, 
exact time. 


EXACT TIME. 
i 15 da. 


OPERATION., 


$36/00— Int. for 60 da. 
1800  '* 


é¢ 


$54.60 


16, On a 8 mo. note for $2400, dated Feb. 20, 1887, at 6%, 
‘exact time ? Ans. $85.00. 
17. Of $750, for May 12 to Oct. 20, at 6%, exact number of 
days ? Ans. $20.125. 
18. Of $180, from June 16 to Nov. 10, at 7%, exact number of 


days ? Ans. $13.72. 
19. On a note for $570, dated Nov. 24,1887, and due Feb. 10, 
1888, at 6%, allowing 8 da. of grace ? Ans. $7,895. 
20. On a note for $1050, dated Oct. 16, 1887, and due Mar. 25, 
1888, at 6%, allowing 3 da. of grace ? Ans. $28.70. 


! 


METHOD BY CANCELLATION. 


474. The following Six Per Cent. Method by Cancellahon 
will be found convenient and practical : 


For the Int. for 2 mo. is y4, of the principal, and for 1 mo. itis 4 
of qs of the principal: hence the above rule. 


. Rule for Days.— Point off three places in the principal, di. 
wide by 6, and multiply by the number of days. 


cipal, and for € 
1 da. it is è of 


For the int. for 2 mo. or 60 days is 159 of the prin 
da. it is Jl of chs, or of the principal, and 
«d of the principal; hence the above rule. 


1. What is the Int. of $2400 for 38 mo. at 6%? at 77 


SOLUTION.— We point off two places in OPERATION, 
09400 to divide by 100, then divide by 2, and — | as 


multiply afr Fat cancel] ing and multiplying, 
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SoLUTION.—We divide by 6 to find — 
the Int. at 1%, and multiply by 7 to | 


find the Int. at 7%; reduci by cancel- 
lation, we have $532. "s 1 AES eM. 


2. What is the Int. of $4800 for 63 da. at 6$? at 41 4$? 


SOLUTION.—The Int. for 1 da. is 3 OPERATION. 
of tp of the Prin.; hence we point 
off 1 three places in $4800, divide by 6 
to find the Int. for 1 da., and multiply 
by 68 to find the Int. for 63 days; can- 
celling and multiplying we have $50.40. 


Nore.—To find the Int. at 4X4, divide by 6 and multi 
ing the work and canoelling. ^^ y ply by , expres 


SE P XE 650,40, Ans 


g 


WRITTEN EXERCISES, 
Required the interest 
. - Of 8120 for 2 yr. 9 mo. at 6%. 
4. Of $245 for 8 yr. 4 mo. at 6%. 
5. Of $1360 for 75 days at 6%. 
6. Of $2240 for 2 mo. 12 da. at 6%. 
7. Of $2520 for 3 mo. 14 da. at 7 &. 
R. Of 2126.50 for 4 mo. 24 da. at 5%. 


9. Of 85000 for 5 mo. 12 da. at 44%. 
10. Of 83600 for 3 mo. 3 da. at 14 4. 


METHOD OF EXACT INTEREST. 


475. Exact Interest is that which is obtained by rech- 
oning 365 days to the year. 


475. Exact Interest is reckoned by the United States 
Government, and is growing in favor with business men. 


Bankers and business men often use Interest Tables, which are some 
times calculated to exact interest. 


1. What is the exact interest of $785 from July 20 te 


December Ist, at 7% ? 
OPERATION. 


SoLuTION.—From July 20to December ] there 
are 134 days; the interest of $785 for 1 year of 
365 days, at 1%, is $54.95, and for 134 days it is 


TE. of $54.95, which is $20.17+. 
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lerest for one year by (he exact number of days, and divide 
by 365; and take the sum of the two results. 


NoTE.—The exact interest for an, number of days less than 1 year. may 
also be found by deducting from the cominon interest of itself. 


WRITTEN EXERCISES. 


2. What is the interest, at 7%, of 3327.25 from January 
bth, 1860, to July 12th, 1862? Ans. $57.613. 
3. What is the amount of $480, on interest at 6%, from 
Apr. 7wh, 1851, to Aug. 25th, 1860? Ans. $750.25 —. 
4. A had $1200 on interest from May 20th, 1856, to Sept. 
Sth, 1861; what was the int. at 53% ? Ans. $349.53—. 
5. Required the amount of 819004 on int. at 5% from June 
th, 1850, to Jan. 14th, 1860. Ans. $2813.11. 
' 6. B gives his note, August 6th, 1857, for $670, interest 
at 7% ; he pays the note and interest May 17th, 1861; how 
much did he pay? Ans. $847.19. 
7. Required the amount of $875.18, on interest at 6%, 


from Dec. 19th, 1845, to Feb. 29th, 1860. Aus. $1621.24. 
8. Which is the greater, exact interest or common interest, 


and why? Prove that z off from common interest will 
give exact interest. 


CASE II. 


476. Given, the time, the rate, and the interest or the 
anwunt, to find the principal. 


MENTAL EXERCISES. 
1. What principal will in 3 yr. 4 mo., at 6%, give $80 interest? 


SOLUTION.— We find that $ of the principal equals the interest, which is 
$80 ; if $ of the principal is $80, f, or the principal, equals 5 times 880, or 
$400. 


What principal will give an interest of 


2. $60 in 8yr. at 5%? | 5. $18 in 7 yr. 6 mo at 651 
3 3570 in Tyr. at 44! | 6. $54 in 2yr. 3mo. at 8%? 
4. $12 in 8yr. at 6%? 7. $106 in 8yr. 10 mo. at 6%7 


8. How much money must a person borrow that he must pay an 
annual interest of $180 at 6%? 

9, How much money has Howard on interest, supposing he re 
ceives $320 for 5 yr. 4 mo. at 6 per cent.? 


10. The interest on A's money for 4 years at 5% is $200, and A'n 
money is $ of B's; how much money has euch 


218 NORMAL UNION ARITHMETIC. 


WRITTEN EXERCISES. 


1. What principal will in 4 yr. 8 mo., at 6%, give $151.% 
interest? 


SoLuTION.— We find the interest of $1 for 4 yr. 
8 mo., at 6%, is $.28. If $1 gives an interest of 
$.28, to give $151.2U interest it will require as 
many dollars as $.28 are contained times in 


$151.20, which is $540. Hence the following 


Rule.— Divide the given interest by the interest of $1 for 
the given rale and time ; or divide the amount by the amount 


of $1. 
9, What principal will in 3yr. 8mo., at 6%, give $463 
interest ? Ans. $2100. 
3. What principal will in 12 yr. 9 mo., at 7%, give $64.26 
interest ? Ans. $12. 
4. What principal will in 7 yr. 4 mo., at 45 „amount to 


$575.40 interest? 
6. What principal will in 7 yr. 7 mo. 13 da., at 7% „amount 


to 82400? Ans. $1565.19. 
7. What principal will in 4 yr. 11 mo. 17 da, at 7%, 
amount to $3363.79 ? Ans. $2496.37 -L. 


8. The sum of A's and B's money on interest for 4 yr. 6 mo, 


at 6%, gives $5400 interest; how much money has each, if 
9 times D's equals A's? Ans. $15000 ; $5000. 


CASE III. 


477. Given, the principal, the rate, and the inter- 


est or the amount, to find the time. 


MENTAL EXERCISES. 


1. In what time will $200 at 5% give $60 interest? 


$ 


SOLUTION.—At 5 per cent. tor one year, Jy rincipal equals the 
terest ; A, of $200 is $16; if it require one year for $200 to gain 810, to 


gain $60 it will require as many years as $10 are contained times in gio, 
which are 6. 


In what time will 

2. $250 at 4% give $80 int.? 5. $60 at 5% give $21 int? 
3. $150 at 6% give $45 int.? F. FAS at 6% am't to $43? 
1. $100 at 8% give $32 int? T. WH 9S MN 
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8$. In what time will a principal gain 2 times, 8 times, or 4 times 
itself at 10%? 


9. In what time will a principal double itself at 6 €? at 625? at 81 
at 124%” 
10. In what time will a principal treble itself at 5%? at 10%? at 
20%? at 25%? 
11. The amount of a principal for a certain time at 5% is $250, 
and for the same time at 8% is $280; required the principal and the 
time. 


WRITTEN EXERCISES. 
]. In what time will 8234 give $49.14 interest, at 6%? 


SOLUTION.—T he interest of $234, at 6/4, lur 
one year, is $14.04. If in one year the princi- 
- gives $14.04 interest, to give $49.14 interest 
t will uire as man times ] yr. as $14.04 is 
contained. times 9.14, which is 34 yr., or 
3 yr. 6 mo. "Hence we have the following 


Rule.— Divide the given interest by the interest of the 
principal atthe given rate for ONE year. 


Norz.— When the amouot ts given, subtract tbe principa? from the 
amount to find the interest, and then proceed aa before. 


2. In what time will $750, at 6 per cent., give $105 inter- 


est? Ans 2 yr. 4 mo. 
3. In what time will 8720, at 6 per cent., give 8957.60 
amount! Ans. 5 yr. 6 mo. 


4. In what time will $960, at 5 per cent., give $54.40 in- 


terest ? Ans. 1 yr. 1 mo. 18 da. 
5. In what time will $1300, at 44 per cent., give $3047.40 
amount ? Ans. 15 yr. 4 mo. 24 da. 
6. In what time will $26.50, at 74 per cent., give $17.46 
interest ? Ans. 8 yr. 9 mo. 12 da. 
7. In what time will $18.20, at 54 per cent., give $10.23 
interest } Ans. 9 yr. 9 mo. 9 da. 


8, The amount of a certain principal,ina n a certain time, at 
6 per cent., is $833, and the amount for fhe sa same time at 14 


per cent. is $1047.20 ; required the principal and time. 
Ans. Prin. $680; Time, 4 yr. 6 mo. 
Svo. —The difference of the amounts equals the interest AA 
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9. A certain sum of money on interest amounts at 4 pet 
cent., for a certain time, to $1216, and at 10 per cent., for the 
eame time, to $1600; required the principal end time. 
Ans. Prin. $960; Time, 6 yr. 8 mo. 


CASE IV. 


478. Given, the principal, the time, and the i» 
terest or the amount, to find the rate. 


MENTAL EXERCISES. 
1. At what rate will $60 in 5 years give $21 interest ? 


SoLUTION.—For 5 years at one per cent. yy or 4, of the principal equals 


3 


the interest; 4, of $60 equals $3; if $60 in 5 years at one 
$3, to gain $21 it will require as many times 1 per cent. as 
times in $21, which are 7. 


r cent. gains 
is contained 


9. $10 in 4 yr. give $12 am't? 
6. $90 in 5 yr. give $117 am t? 


times itself? 5 times itself? 

9. At what rate will a principal double itself in 10 years ? in 12 
yr.? in 20 yr.? in 25 yr.? 

10. At what rate will a principal treble itself in 20 years? in 25 
yr.? in 40 yr.? in 80 yr.? 

11. The amount of a certain principal for 7 years at a certain rate 
per cent. is $540, and for 10 yr. is $600; required the principal and 
the rate per cent. 


WRITTEN EXERCISES. 


1. At what rate will $234 give $49.14 interest in 3 yr. 
6 mv. ? 


OPERATION. 
SoLUTION.—We find the interest of $934 for 
3 yr. 6 mo., at one per cent, is $8.19. If the 
principal i in the given time, at one per cent., 
vives $8. 19 interest, to give $49.14 interest, it 
will require as many times one per cent. as $8. 19 
is contained times in $49.14, which is 6 percent. 
Hence we have the following 49.14 g 19 = 


Rule.-—Divide the given interest by the interest of " 
principal for the given time, at oNE per cent. 


NoTE.—When the amount is given, subtract the principal from the amount 
to find the interest, and proceed as before. 
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2. At what rate will $240, in 5 yr. 4 mo., give $64 inter. 


est? Ans. 546. 
3. At what rate will $654, in 7 yr. 8 mo., give $350.98 in- 
terest? Ans. 7%. 
4. At what rate will $72.50, in 3 yr. 4 mo. 15 da., give 
314.68 14 interest? Ans. 6%. 
5. At what rate will $3975, in 6 yr. 7 mo. 20 da., give 
82375.064 interest? Ans. 9. 
6. At what rate will $13.25, in 8 yr. 10 mo. 18 da., give 
$7.0624 interest? Ans. 6%. 


7. The amount of a certain principal for 5 yr. at a certain 
rate is $2430, and for 12 yr., at the same rate, it is $3312; 
required the principal and the rate. Ans. $1800; 7%. 

8. The amount of a certain principal for 4 yr., at a certain 
rate per cent., is $3551, and for 19 yr., 869294; required the 
principal and rate. Ans. Prin., $2650; Rate, 84%. 


MENTAL EXERCISES. 


1, A’s fortune is $200, which is } of B’s; what interest will each 
receive on his money in 4 years, at5%? 

9. C's money is $300, which is 3 of D's money; what is the 
amount of the money of each on interest, for 5 years at 6 per cent.? 

3. A's money is $400, which is ¢ of B's money ; how much more 
interest will B receive than A in 8 years, at 5 per cent.? 

4. The amount of $250 for 6 years at 10% is to be divided between 
C and D, so that C shall have 8 times as much as D; what does eack 
receive? 

5. A, B, and C, together, have $1200, of which A has twice, and 
B 3 times, as much as C; what is the interest of each for 5 years, at 
6751 
6. If the interest of $2500 for 4 years, at 10 per cent., be divided 
into two parts, which are as 2 to 3, it will respectively give 4 of B’a 
and 4 of A’s money; how much has each? 

7. The interest on 3 of A's and 4 of B's fortune, for 5 years, at 0 
per cent., is $240; what is the fortune of each, provided 4 of A 5 
equals 4 of B's? 

8. A's money is 4 times B's, and the sum of the interest received 
by both for 9 years, at 8 per cent., is $600; how much money bas 
each ? 

9. The interest for 4 years, at 5 per cent., on the money Martin 
owes. is $40 ; and the interest for the same time and rate per cent. ou 
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the money due him, is $70; bow much more has be due than he 
owes? 

10. The interest on the money A paid for a farm, house, and store, 
for 8 years, at 5 per cent., equals $18000 ; what was the cost of each. 
provided the farm cost 8 times as much as tbe house, and the hous 
twice as much as the store ? 

11 A man wishes to place such a sum of money on interest at í 
per cent., that it will give an annual interest of $360 for a poor sister, 
required the amount invested. 

12. Two-thirds of A's fortune, plus J of B's, being on interest t 
6 years, at 5 per cent, amounts to $7800; what is the fortune of each, 
supposing 3 of A's equals 3 of B's? 
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INTEREST ON PROMISSORY NOTES. 


479. A Promissory Note is a written agreement to pay 
some person a certain sum of money on demand, or at a spec: 
fied time. 

480. The Face of a note is the sum whose payment it 
promised. It is written in words in the body of the note, and 
in figures at the top. 


The number of cents is usually expressed in figures as hundredths 
of a dollar, as is seen in the note below. 


481. The Maker of a note is the party who signs it. The 
Payee is the party to whom it is made payable. The Holde 


is the one who owns it. 


In the following promissory note, let the pupil point out the 
maker, the payee, the face, the date, etc. : 


wise it draws interest from the time of maturity un 

may draw interest from a particular time after date, 
inthe pote. When no rate is mentioned, the legal rate of 
is understood. E 
A note should contain the words, value received,” 
the holder may be required to prove that value was re 
business language a note is said to be ** mado in favor of” 
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469. A Negotiable Noté is a note that can be trans- 
ferred from one party to another. A note is negotiable 


when it is made payable to the '' bearer,” or to the “order” 
of the payee. 


A note payable “to order” becomes negotiable by the payee writing 
his name on the back of it, which is indorsing the note. A note 
payable * to bearer” is negotiable without indorsemept. A note paya- 
le to a particular person only, is not negotiable. 
The words “without defaleation" are required in Pennsylvania to mak: 
a note negotiable ; in New Jersey, without defalcation or discount.” 


488. The Indorser of a note is the party who puts his 


yment. In case of the refusal of the maker to pay the note 
when due, each indorser is liable for the whole amount of the note 


in the order of signing, unless he writes above his name the words 
“without recourse,” or unless there is an agreement between two or 
more indorsers to share the loss between them. 


When the maker fails to pay a note, it is usual for the holder to 
make his demand on the last liable indorser, who pays the note and then 
gets the amount from the preveding indorser, and so on, up to the first 

. The holder, however, has the option of collecting the amount 
from any liable indorser, and when so collected, all subsequent indorsers 
are released, the indorser who pays becomes the holder, and may col- 
lect from any prior liable indorser, and so on up to the first. 


484. The Maturity of a note is its becoming legally due 
at the expiration of the time. In many of the States a note 
matures three days after the time specified. 


485. Days of grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 


time specified in the note. 


Ia several of the States, as New York, Pennsylvania, New Jersey, 
Illinois, etc., days of grace are abolished by law. 

When grace is allowed the note matures on the last day of grace. 
When no grace is allowed, it roatures at tlie expiration of the timespec- 
ified. Ifa note is payable on demand, it is legally due when presented. 

If a note becomes legally due on Sunday or a legal holiday, it must 
be paid in most States on the day preceding. In Pennsylvania it is to 
be paid on the next business day following; and in New York a note 
maturing on a legal holiday, or Monday observed as such holiday, is 
payable the following day. When days of grace are reckoned, the fol- 
lowing notation indicates when a note is nominally aud legally due: 
July 4 | 7, 1876. 
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When the time of a note is stated in months, calendar months am 
meant. A note for 4 months, dated Oct. 15, would mature Feb. 15 18; 
but if dated Oct. 29th, 80th, or 31st, it would expire on tha last day of 
February, and be legally due on the 3d of March. 


486. A Protest is a written declaration made by a 


notary public, that the maker of & note has failed to pay it. 


A protest must be made out on the day the note matures, and sent te 
the indorser immediately, to hold him ble. The neglect to protest 
à note on maturity releases an indorser from all obligation to pay it, un 


less the words waiving demand and notice" appear above the indorser? 
signature. In Pennsylvania a note is not to be protested on Saturday, 


but on the next business day following. 


There are two methods of estimating the time between different dates. 
The first is by compound subtraction, which is still generally used in 
partial payments. The second is by determining the number of entire 
years, if any, and then reckoning the number of days left, either by 


adding the number in the diflerent months between the dates, or from 


the table, Art. 296. This latter method is now generally adopted by 
merchants in finding interest on items in an account, and for calculaticns 


for short periods, and will be used in the following examples. 


487. The Principal Kinds of notes will now be given, 
and the calculation of the interest upon them required. 


A Time Note is one made payable at a specified time; when no time of 
payment is specified, the note is due on demand. A Joint Note is a note 
signed by two or more persons who are jointly liable for its payment. 
A Joint and Several Note is a note signed by several persons who are 
both jointly and singly liable for its payment. 

A Principal and Surety Note is one in which another person becomes 
security for the payment of the note by the maker. A surety note 
should be made payable to the order of the surety, who should indorse 
it on the back to the order of the creditor. It is held that a note made 
in favor of the creditor and indorsed by the surety, does not bind the 
latter to the payment of the debt. In reckoning the interest on notes, 
9 days of grace are to be allowed. 


WRITTEN EXERCISES. 


1. TIME NOTE. 
$225. INDIANA, PA., Dec. 15, 18895 


Two months after date, I promise to pay John H, Landis, or 
order, Two Hundred and Twenty-five Dollars, with interest, for 


value received, without defalcation. R. W. FAR. 
What will be due on this note at maturity ? 
EXACT TIME. OPERATION. 


P 2H —amouns due. 
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8. PRINCIPAL AND SURETY NOTE. 
$119.25 TRENTON, N. J., Nov. 15. 1876. 


T'wo months after date, I promise to pay Philip Dunn, 
or order, Seven Hundred and Seventy-nine n Dollars, 
with interest, for value received, without defaleation or 
discount. Henry Woop. 

Surety, PHILIP Dunn. 

W hat will be due on this note at maturity ? 


Ans. $787.17. 


3. JOINT NOTE. 
650 JEFFERSON CITY, Mo., Aug. 21, 1876. 


— — — RN 


On demand, for value received, we promise to pay James 

. Mackay, or order, Six Hundred and Fifty Dollars, with 

interest, negotiable and payable without defalcation or dis- 
count. JOHN TOMLINSON, 
CHARLES LEROY. 

What will be due on this note, Jan. 1, 1877, reckoning 


3 da. of grace? Ans. $664.41. 
4. JOINT AND SEVERAL NOTE. 
$727.75 New YorRK, Sept. 25, 1876. 


. Six months after date, we jointly and severally promise 
to pay Matthew Wilcox, or order, Seven Hundred and 
Twenty-seven p Dollars with interest, value received. 
SAMUEL MORGAN, 
RICHARD J. MENDENHALL. 
What will be due on this note at maturity? 
Ans. $749 70. 


5. COMPANY NOTE PAYABLE AT A BANK. 
$48C PHILADELPHIA, April 1, 1876. 


eee 


Ninety days after date we promise to pay Claæton d: Co.. 
or order, at the National Bank of Northern Liberties, Fou: 
Hundred and Eighty Dollars, for value received, without 
de falcatton. WILLIAMS, FRENCH & Co. 

What was the value of this note, August 12, 18767 


Ana. S463 AK. 


What was the value of this note at maturity ? Ans. 3609.10, 
ANNUAL INTEREST. 


488. Annual Interest is the simple interest of 
cipal, and of each year’s interest from the time of i 


ing until settlement. 


8 yr. 3 mo., interest payable annual) 
SoLUTION — The interest on 


tme and rate: also find the interest on 
for the time il has remained unpaid. 

II. The sum of these interests will be 
and this, added to the principal, will be 
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Noru.—The work may be shortened by calculating the interest for the 
sum of the times during which the different interests remain unpaid. 


WRITTEN EXERCISES. 


2. What is the interest due on a note for $840, dated 


March 2, 1873, interest payable annually, if no payments are 


made till Sept. 9, 1876 ? Ans. $252.90. 
8. How much is due Jan. 1, 1877, on a note for $1000, 
dated June 16, 1873, interest payable annually at 7%, if the 


yearly interest bas been regularly paid? Ans. $1038.69 


4. $1250. Conoogp, N. H., Feb. 10, 1871. 


For value received, I promise to pay to the order of Jacob 
Clark, on demand, One Thousand Two Hundred and Fifty 
Dollars, with interest annually. Tuomas MAYNARD. 


What was due on this note, June 11, 1875, if the annua! 
interest waa paid up for the first two years? 


Ans. $1432.73. 


PARTIAL PAYMENTS. 


490. Partial Payments are payments in part of notes 
or otber obligations bearing interest. 


491. An Indorsement is an acknowledgment of a pay- 
ment written on the back of the obligation, stating the time 


and amount of the payment. 


The term Indorsement is used in different business papers, in each case, 
however, meaning a writing on the back, from the Latin dorsum, the hack. 


1. The writing of the name on the back of a check, draf, note, etc., is 
called a General Indorsement, or an indorsemeni in blank. — 


ledgm payments on a note, written on the bach 
of it, is also an indoreement, The person holding the obligauon signs his 
name to this statement as a receipt. 


492. The Supreme Court of the United States, and nearly 
all the States, adopt the following rule for partial payments, 


THE UNITED STATES RULE. 
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II. If the payment is less than the interest, find the 
amount of the same principal to the time when the sum of the 
payments shall equal or exceed the interest due, and subtract 
the sum of the payments from the amount. 

III. Proceed in the same manner with the remaining pay- 


ments until the time of settlement. 


NorE.— This rule is founded upon the decision of Chancellor Kent. The 

ciple is, that neither interest nor payment shall draw interest. It has 

been adopted by nearly all the States—New Hampshire, Vermont, and 
Connecticut being the principal exceptions. 


1. $600 MILLERSVILLE, PA., July 12, 1870. 


Four years after date, I promise to pay Henry Wilson, 
or order, Siz Hundred Dollars, with interest, for value 
received. CHARLES HARDING. 
On this note were the following indorsements : 
May 24, 1871, received . e 
Dec. 18, 1872, “ . . « 
Sept. 12, 1873, 
How much remained due J aly 12, 1814? 


OPERATION, 
Principal, or face of note > TP" . . 
Interest to first payment . . A > , e . 
Amount due May 24,1871 . > ‘ e . e ° 
First payment to be deducted . . 4g è à . . 
Balance due after first payment 


Interest on balance to second p ment is 18 $47 .00. The pay- 
ment being less, is not deducted. 


Interest from first payment to third payment > > 


Amount due Sept. 12, 18783 
Sum of second and third payments to be deducted . 


Balance due after third payment . 
Interest from Sept. 12, 1873, to July 12, 1874. 


Balance due on settlement, July 12, 1874 


2. $4000 LANCASTER, PA., May 10, 1870. 


Five years after date, for value received, I promise to | 
pay Robert Turner, or order, Four Thousand Dollars, with 


interest from date. MonTON BLAck, Jun. 


Indorsements: May 10, 1871, $300; May 22, 1872, $250; June 16, 187 
$70; July 30, 1874, $175. 


How much was due May 10, 1886 Ans. $4389.58. 
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CoLuMBIA, PA., March 10, 1870. 


For value received, on demand, I promise to pay W. B. 
Fisher, Eight Hundred Dollars, with interest. 


W. H. CROTHERS. 


[ndorsements: Feb. 16, 1871, $10.00; Oct. 20, 1871, $75.00; Jan. 14 
1872, $15.00; April 26, 1872, $10.00. 


The note was settled Sept. 1, 1872; what was then due? 


Ans. $808.25. 


4. A note of $7000 was given Jan. 1, 1873. 


[ndorsements; May 3, 1873, $400; Aug. 8, 1874, $70; Bept. 9, 1876, 
$120; Oct. 7, 1876, $950. l 


W hat was due Jan. 1, 1877, Int. 1%? 


6. A note of $5860 was given Sept. 10, 1874. 


indorsements: Aug. 16, 1875, $150; May 18, 1876, $350; Dec. 28, 1877, 
$95; Nov. 17, 1878, $112. 


What was due Jan. 1, 1819, Int. 5%? 


Ans. $6414.66. 


6. A note of $3500 was given May 12, 1870. 


Indorsements: Jan. 16, 1871, $50; July 10, 
e 1 


1871, $25; Dec. 18, 1871, 
$250; June 20, 1872, $475; Aug, 20, 1873, $75: Sept. 
30, 1873, $35. 


W bat was due Jan. 1, 1874, Int. 6% ? Ans. 83320.72. 


498. Business men generally settle notes and interest 
accounts, payable within a year, by tbe following rule, 
called the > 


MERCHANTS’ RULE. 


I. Find the amount of the principal to the time of settle- 
ment, and alao the amount of each payment to the time of 


settiement. - 
II. Subtract the sum of the amounts of the payments from 


the amount of the principal, for the balance due. 


periodas by reckoning the interest for 1 year 
a&4nount the amounts of the payments made 
thie balance for a new principal. 


9. As the in these notes are all short, the Interest should be cal. 
culated for number of days. 
1. $5480. PHILADELPHIA, Jan. 1, 1875. 


Sit days after dale, for value received, I promise w 
19 E | 
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pay Joseph Trotter, or order, Five Thousand Four Hun 
dred and Eighty Dollars, without defalcation. 


What is due Oct. l, 1876, at 196 ? 


8. A note was given for $1250, April 20, 1874. 


Indorsements: May 10, $200; July 17, $50; Sep. 25, $140; Oct. 19 
$150; Dec. 12, 


What was due April 20, 1875, at 5%? 


DISCOUNT AND PRESENT WORTH. 


494. Discount is an allowance made for the paymest 
of money before it becomes due. 


495. The Present Worth of a debt payable at a futur 
time without interest is such a sum as, being on interest tor 
the time at a certain rate, will amount to the debt. 


496. The True Discount is the difference between the 
amount of the debt and the present worth. 


Nores.—1. The true discount is the interest on the 
time between the payment of the debt and the time 


3. The present worth corresponds to the 
interest, and the debt to the amount; hence the 


1. What is the present worth of $585, due 5 years benc 
without interest, money being worth 6% ? 


SOLUTION.—The amount of 31 for 5 v 
nt 6%, is $1.30, hence the present worth 
$1 30 is $1, and the present worth of $585 is 
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NoTR.—When several payments are made without interest, find the 
present worth of each separatoly, and take their sum. 


WRITTEN EXERCISES. 


2. What is the present worth of 81206, due 5 yr. 8 mo. 
hence without interest, money worth 6%? Ans. $900. 
3. What is the discount of $6460, due 4 yr. 10 mo. 12 da. 
hence without interest, money worth 6% Ans. $1460. 

: $. A owes $2178 payable in 3 yr. 9 mo. without interest, 
ut wishing to pay it immediately, what should he in equity 
pay, money worth 7 per cent.? Ans. $1725.14 +. 
5. B bought $2500 worth of goods on 6 mo. 18da. credit; 
what allowauce should be made, if the bill be paid imme- 
Wiately, money being worth 6%? Ans. $19.81—. 
6. 1 can sell my horse for $230 cash or $300 on 1 yr. 6 mo. 
credit; I choose the latter; bow much did I lose, money 
being worth 6 per cent.? Ans. 4.77 7. 
SUPPLEMENTARY PROBLEMS. 


V 


the liolder of the note receive? | ns. . 
8 A man owes $600, of which one-third is to be paid in one year 
and the remainder in two years ; what is the present value of the 
note, money worth 6 per cent ? Ans. $545 82. 
2, What is the present worth of $2400, one-fourth due in 8 mo., 
one-third in 1 year, and the remainder iv 18 mo., money being 


worth 6 per cent? Ans. $2249.07. 
BANK DISCOUNT AND BANKING. 


497. A Bank is an incorporated institution which re- 


ceives and loans money, or furnisbes a paper circulation. 


498. A Bank of Deposit is one which receives money 


or its equivalent on deposit, to be drawa at the order of the 


makes and issues notes to circulate as money. 


Some banks unite two and some all of these offices. A Savings Bank 
is one tha! receives small sums on deposit, and puys interes, Vo Wa Geyer 
iLOrR. 
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Its depositura, to pay a certain amount to 
his order, or to bearer. 


501. Bank Discount ig the interest on the fuce of the 
note for the time from the day of discount to the day 2 


from the time of discounting to to the time of maturity of the 


note. 


When a person wishes to borrow money at a bank, he presen 
note, either made or indorsed by him» AA payable at a certain time, and 
receives for it a sum equal to the face less the interest for the time the 
note has to run. This amount is withheld by the bank in considera 
of advancing money on the note to its maturity. 

In Pennsvivania, Delaware, Maryland, Missouri, and th 
Columbia, the day of discount and f payment are bo 
A 60-day note in Pennsylvania woul be discounted for 61 days; ia 
the others named (grace being allowed) for 64 days. 


Business men often discount notes by deducting the in 
given time, with or without grace, as may be agreed upon. The ratei 
ed by agreement, and may be other than the legal rate. 


504. The difference between bank discount sud true 
discount may be shown as follows: 


If I take my note to the bank p promising to pay y $106 at the en 
get it cashed, by the method of true discount I would receive 


$100; 1 but by the od of 1 8105 
I would receive $106 minus the interest of $106 for 1 year, tha: is, 


—$6.36 = $99.04. 


CASE I. 


1. What is the present worth or 
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Rule. - I. Find the interest on the fuca of the note for the 
time and rate, for the discount. 


II. Subtract the discount from the face, to find the present 
worth, 


Notr.—The discount of an énierest-bearéng note is computed on the amount of 
the note at its maturity. Banks compute loterest for the actual number of days a 
note bas to run, whether a note is drawn for months or days. 


NoTE.—In the probleme ia this and the following cases, marked with a star, 
grace is allowed. 


WRITTEN EXERCISES. 


2. A note for 6275, due in 60 days, was discounted at a bank 
at 7%; what was the discount? Ans. $3.21—. 


8. A note for $965, at 90 days, was discounted at 7%; required 
the proceeds. Ans. $948.11. 


4. A note. for $876.50, due in 60 days, was discounted by a 
bank at 6%; required the proceeds. Ans. $867.74. 


5. Required the difference between the true discount and the 


Find the discount and proceeds of the following notes : 
6. $6503. PurLADpELrHIA, March 16, 1870. 


Four months afler date I promise to pay Thomas New- 
man, or order, Siz Hundred and Fifty p Dollars, at the 
Girard Bank, value received, without defalcation. 


HENRY OSBORN. 
Ans. Dis., $11.60. 


Discounted, April lst, 1870, at 6%. 
WASHINGTON, Aug. 20, 1872. 


D. NEWLIN FELL. 
Discounted, Sept. 7. 1872, at 6%. Ans. Discount, $1.76. 


FANNIE E. WILLARD 
Discounted. at 6%, Oct. 24,1876. Ans. Dis.. $18.69. 


Nors.—Ie Ex. 6, the time ia 106 4-122107 da.; in Ex. 7, it is 744-4076 da., in Ex. 
8, it is 143 da., see note under Art. 503. 
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CASE II. 


506. Given, the rate, the time, and the proceeds er 
the dísoount, to find the face. 


1. I wish to borrow $800 from a bank; for what mas | 
give my note at 30 days, discounting at 6 per cent.! 


. SOLUTION. —We find the interest of 81 OPERATION. 


Rule.— Divide the given proceeds by the MM 
for the given time and rate; or divide the discount by the 


discount of $1. e 


WRITTEN EXERCISES. 


9, A wishes to borrow $1000 from a bank for 60 days: 
for what sum must be give his note, discounting at 6 per 
cent. ? Ans. $1010.10. 

8. What is the face of a note at 90 days, the proceeds of 
which, discounted at 6%, are $2000? Ans. $2030.46. 

4. For what sum must a note be drawn at 60 days to net 
$5000, when discounted at 6 per cent. Ans. $5050.51 
V4 5. A broker buys a 60 day note for $20 less than the face; 
what was tbe face, discount 6 per cent. ? Ans. $2000. 

SUF PLE MENTARY PRORLEMS. 
To be omitted unless otherwise directed. 


6. Find the face of a 6 mo. note which, when discounted st! 
per cent. a month, yields 6686. 20. Ans. $730. 

7. Owing $1000, I gave a 90 day note, which was discnunted st 
14% a month ; required the face of the note? Ana, $1088.96. 
*. Mr. Sobofleld presented a 80 day note at a Baltimore baak for 
discount ; the proceeds were $954.56; what was the face af the 
note, (the day of discount inoluded) ? 


J. The proceeds of a note for $600, discounted at €%, « 
2894. 00; what was the time t 


BANK DISCOUNT AND BANKING; 


Sovution.—Subtracting $594 from $600, 
we find the discount is 66. The discount on 
at 6%, is} of a mill; and 
x$. 000], or $0.10. Hence 


800 X. 0001. 10. 
6.00. 10—60 days. 


Rule. Divide the discount by the interest on the face for 


one day. 


Nors.—When graco is all» wed, we subtract three days irom the quotient to find 
the time of the noie. 


$0.10 is contained timesin $6, or 60 days. 


WRITTEN EXERCISES. 


2. A merchant discounts a note for $2000 at a bank, and 
receives $1970; what isthe time? Ans. 90 days. 
8 A commission merchant sold a consignment of cotton 
for $4500, receiving in payment a note, which yielded, on 
being discounted, $4477.50; what wae the time of tbe note? 
Ans. 30 days. 
4. A note dated June 21st, 1875, was discounted July lst ^) 
at 7%; the face of the note was $6540 and the proceeda 
$6472.60; bow long had it to run after it was discounted ? 


Ans. 53 days. 
SUPPLEMENTARY PROBLEMS. 


To be omittod unless otherwise directed. 


*§. A note dated Jan. 15th, 1884, at 6 months, was discounted at 
the First National Bank, St. Louis; the proceeds were $8402.25, 
aud tlie face 68500 ; what wax the date of discount? Ans. May 11. 

6. An interest-bearing note, dated Aug. 1, 1888, at 90 days, was 
discounted at 8% ; the face was $750, and the proceeds $759.982 ; 
what was the date of discount? Ans. Sept. 30. 
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BornuTIox.—We find the discount on $300 is Ol'ERATIOX. 
$1.50; and the discount on $300 at one per 
cent. for 30 days is $0,25. Henve the required 
ra te is as many times 1% as 25 is contained 
times in $1.50, which is 6 %. 


1% for the given time. 


WRITTEN EXERCISES. 


2. Mr. Herr buys goods to the amount of $4000, and te 
pay for them gets his note for 60 days discounted at a bank; 
if the face is $4040.40, what is the rate? Ans. 6%. 
8. A note dated July Ist, 1875, at 3 months, was dis 
counted at bank on Aug. 10, 1875; the face was $2500, aad 
the proceeds $3474.722; what was the rate? Ans. 74. 
*4. A note dated September 12th, 1875, at 6 months, was 
discounted at Wilmington, Del., December 9th, 1875; the 
face of the note was $5750 and the proceeds 8562. 17 ;; what 
was the rate of discount? Ane. 84. 


STOCK INVESTMENTS WITH INTEREST. 


509. In Stock Investments operators take into consid- 
eration the interest on the money invested. 


Since mo is worth its interest while in 
gain or lose o of an investment, ipe diei pulido un ene 


— 
frequently „instead of paying for stock, deposit a 


um calla] a" margin, x 2 
dock fall in price before delivery or sale. E 
dy a ete 


NoTR.—As the following examples are worked 
nation of methods previously given, it has been thought aunesasgary-te 


divide them into cases. Brokerage at } per cent. ia to be reekoued on o8 
purchases and sales. Money is considered worth 6%. 


1. Wbat is the annual rate of interest of an investment 
which pays 5% semi-annually, if reinvested at 6%? 


BOLUTION.—The dividend on $1 at the OPERATION. 
end of the first 6 mo. is §.05, and this may 05 1.038. 0515 
be on interest at 6% for the next 6 mo.; 4$.06--$.0515— 9.1015 
henoe at the end of the year this will — 10.4% 


amount to §.05> 1.03, $.0515; and addin 
this to the second dividend on $1, whic 


is received at the end of the second 6 mo. „ we have $.05-+-3.0515= 
41016, Which is the yearly rate of income. 
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WRITTEN EXERCISES. 


2. When the Penn. Railroad pays 2% quarterly, what 
yearly dividend will be equal to this? Ans. 885 V. 


8. If I buy Michigan 6's at 108, interest payable semi- 
annually, what annual rate % do I receive? Ans. 521146. 


4. If I buy 15-shares United Companies of New Jersey 
at 1374 ($100), and receive $374 dividend quarterly, what 
annual rate of interest do I receive? Ans. 1253 9o. 


SUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 


B. Mr. Westlake sold $4000 Illinois 6’s at 106, interest payable 
quarterly, and bought Kentucky 6’s at 105, interest payable semi- 
annually; did he increase or diminish his yearly income if each 
diviaend was put out at interest as soon as recelved ? 
Ans. Diminished $1.80; surplus, $20. 

6. I buy in August 20 shares Second and Third Sts. Pass. Rail- 
way ($50) at 83, and receive in October, January, April and July, a 
8% dividend; what % income do I receive during the year, and 
what will be my entire dividend if each dividend is invested for the 
remainder of the year, at 8% interest ? | 

Ans. Div. $123.60; rate, 73131 S. 


COMPOUND INTEREST. 


510. Compound Interest is interest on both principal 
and interest, when the interest is not paid when due. 


Compound interest assumes that if the borrower does not pay the 
interest when due, it is proper that he should pay interest for it until 


paid. Some regard it as just, but it has not the sanction of law. 


1. What is the compound interest of $400 for 2 yr. at 6%? 
OPERATION. 


SoLution.—Maltiplying by the rate 
Per oent., we find the interest for 1 year 06 — 
to be 924; adding this to the principal, 
we find the «mount to be $424, which is 24.00 ut. Ist y” 
the principal for the 2d year. Multi- 400 
ply Ing the new principal 2T the rate, 
ve find the interest for the 2d year to be 
$25.44. and adding this to the 2d princi- 
Al, we find the amount for 2 years to 
. $449.44, from which subtract the lst 
*IMcival, and the remainder, $49.44, is 
Sm ound interest. Hence the fol- 


oi 
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Noras.—l. When the interest is due semi-annually or quarterly ve 
Gnd the interest for such time and proceed as above directed. 


2. When the time is for years, months, and days, find the amount for 
the years, then compute the interest on thia for the months and dave, and 
add to the last amount before subtracting. 


WRITTEN EXERCISES. 


2. What is the compound interest of $568, for 3 yr., at 
6 per cent. ? Ans. $108.50. 
8. What is the amount, at compound interest, of $90, for 
6 yr., at 7 per cent.? Ans. $135.064. 
4. What is the compound interest of $347.50, for 4 yr. 
8 mo., at 6 per cent. ? Ans. $108.76. 
5. What is the compound interest of 817283, for 2 yr. 
6 mo., at 6 %, payable semi-annually ? Ans: $275.27. 
6. What is the amount of $340, for 2 yr. 3 mo., at 8 per 


cent., payable quarterly ? Ang. $396.50. 
7. What is the amount of $450, for 8 yr., at 6 per cent. 


compound interest ? 

o OLUTION —We look in the table under 6 OPERATION, 
BI to be 

PA 450, we 


ite 8 yr. we find the amount el 
21.5038481 multiplying this amount 
have the amount o , which is $717 
8, What is tbe amount of $780, for 9 yr., at 8 per cent, 
compound interest ? An. $1559.22. 
9. What is the amount of $300, for 16 yr., RÈ T per cent. 
compound interest ? Ang: $885.65. 
10. Required the compound interest of $950, for 20 yr., 


at 4 per cent. Ans. $1131.67. 
11. What is the difference between the simple and com 


pound interest of $600 for 6 yr. 6 mo. 6da..at 6%? . 


used for simple interest. 
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511. The calculation of compound interest is facilitated 
by the uae of the following table. Similar tables are alao 


TABLE. 
aan of Qs at Compound Interesi in any number of years mot exceeding 95. 


sper cemt.|s M per cent. 3 per cent. 36 per eng. 4 per cent. |434 per cant, 


1.0506 2500 
| 1:0708 onis 


8.2314 081 1.1878 825: 


17886 3275 . 1.2292 
oan ° 12768 792 
3199 0904 
3.3628 9 
3.4105 9876 
1.4599 
1.3559 3856 


1. 5 
1. 6 


: vers a 


7946 2555 
$74 9930 


1.9324 
1. 9897 8886 
2,0994 314 
1.1313 115 
2,206 


1222 x a 


86 00 wow ue | < 


8604 1.8729 Bies 
0050 


1.94 
2.0258 1659 
2.1068 49:8 
2.1911 3314 


8.2787 6807 
2.3699 18 
8.4647 1833 


E 


1.2250 470 
1. 3107 960 
1.4025 317 


1. 3310 O00 
Yl 000 
8.6105 200 


8.7715 630 


t.9487 M 


3.4693 231 
t. 5868. 743 
07338 243 


2.13 250 2.3673 83 


3.3316 390 sg 
2. 5181 701 1.8728 644 

3.7190 237 3.0658 846 
3.9371 95 3.17 270 
3.1731 691| 3.6434 825 


3.4299 496) 3.9703 059 
3.7000 2181| 43276 334 
3.9960 195| 4.7121 204 
4.3157 021 $.1416 Or} 
4- 571] §.6044 


p 
È 


i 


i 


5 


22399 88539. 85882 one uewen 


9.4049 6.1088 077 

2.99$3 6.6486 one 

30915 jl 7.2578 

3.2930 

$3953 325 Lz. 37 127 ’ 
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EXCHANGE. 
512. Exchange is the method of making payments is 
distant places by means of Drafts or Bills of Exchange. 


513. Exchange is of two kinds, Domestic and Foreign. 
Exchange between two places in the same country is called 


Domestic or Inland .Ezchange; that between different coun 
tries is called Foreign Exchange. 


514. A Draft or Bill of Exchange is a written order for 
the payment of money. In domestic exchange a bill is 


usually called a Drafi. 


515. A Sight Bill iz one payable “at sight“ or on iu 
presentation. A Time Bill is one payable at a specified 
time after sight or after date. 


516. The Indorsement of a bill is the writing upon the 


back of it, by which the payee transfers the payment to 
another. 


A special indorsement is an order to pay the bill to some particular 
who is then called the Indorsee, and he alone can collest the bill, 


bil 


517. The Acceptance of a bill is the promise of tbe 
Drawee, when presented, to pay itat maturity. The Drawee 


accepía by writing across the face of the bill, Accepted,” 
with the date and his signature; the bill is then called an 


Acceptance, and is of the character of a promissory note 


If a bill is protested for non-acceptance, the maker is under obliga» 
tion to pay it imuediately, although the time specified in it 
expired. Bills of exchange nre entitled to“ days of grace go 
to the custom of the place where the draft is payable. In New Yu 
Pennsylvania, etc., no grace is allowed, and in most States me gn 
is allowed on sight drafts. If a note is payable on demand itis jegelie 
due when presented, as bank-notes, etc. 


801 


In reckoning the time of maturity of a bill payable after date, the da 
op which it is dated is not included, and in the case of a bill — 
after sight, the day of presentment is not included. 


SAS. The Rate of Exchange is the rate per cent. which 


is reckoned upon a draft. The Course of Exchange is the 


current price paid in one place for bills of exchange upon 
anotber. 


The brokerage is usually included in the quotation of exchange. 
519. The Par of Exchange is the establisbed value ot 
the monetary unit of one country in tbe monetary unit of 


another; it is either inirinsic or commercial. 
520. Exchange is ut par when a draft or bill sells for its 
face; at a premium when it sells for more than its face ; and 


et a discount when it sells for less than its face. 


The rate of exchange between two places or countries depends upon 
the course of trade, If the trade between New York and Chicago is equal 
n New 


DOMESTIC EXCHANGE. 


* par. If New York owes Chicago, the demand i 
York drafts on Chicago is than the demand in Chi for 
drafts on New York, hence the drafts are at a premium in New York. 


But if Chicago owes New York, the demand for drafts is less in New 
York than in Chicago; hence drafts in New York on Chicago are at a 
discount. 

The reason why the banks in New York should charge a premium, is 


that they must be at the expense of actually sending money to the Chi- 
cago banks, or be charged with interest on their unpaid ce; the 
reason why the Chicago banks will sell at a discount is that they are wil- 
ling to sell for less than the face of a draft in order to get the money 
owed them in New York immediately. 

A check, draft, or certificate of deposit on a bank tn the place where drafts 
are selling at a premium, is often sent to pay a debt in the place where 
drafts are selling at a discount, and such a check or draft will command 
a premium. 
the course of exchange is unfavorable in drawing, the discount is 
sometimes avoided by means of a circuitous exchange through several 


intermediate places between which the course is favorable. 


€ 


DOMESTIC EXCHANGE. 


321. Domestic or Inland Exchange is the exchange 
between two places in the same country. 


522. The Base of an inland bill is the face; the Rate 
is the rute of premium or discount. 


523. The Forms and Use of drafts may be seen by the 
following examples and explanations: 
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Frast NATIONAL Bank or New OngLR 


$8000. New ORLEANS, Jan. 16 
Ai sight, pay to the order of John Smith, Eight 7 
Dollars. THoMAS Hass 


To the MZaOHAN TS“ NATIONAL BANK, 


and forwards it to James Thomson & Co. in Philadelphia, 
the back, receive the money. 


THigep NATIONAL B. 
ST. Lovis, Mo., Jan. 11 


To the FirrH NATIONAL BANK, 
NEW Y ORK. 


EXPLANATION.—Suppose that Harve in & Gay 
ing to pay a debt of $5600 to H. B. Cl & 
the above draft on the Fifth National Bank o 
wards it to H. B. Claflin & Co., who, having indored it, wil 
at the bank. The “ten dave after sight" means after acce 
should be presented to the bank upon which it is drawn as 
ceived, when the cashier writes upon it " ” with t 
acceptance, and signs his name as cashier. 


for its payment, and is an agreement to pay it after ten days. 


Norg.—In this sase and the following cases grace is reckoned 
problemes marked with a star. 5 


CASE I. 
524. To find the cost of a bill of exchange 


or on time. 
1. What must I pay in Philadelphia for a draft « 


NOLUTION.—Àt a premium of 14% 
the chat of exchange of $1 is $1+-14 ct. 
z- $1.015, and the cust of $800 is 800 
times $1.015, which are $812. Hence 


DOMESTIC EXCHANGE. 


V 2. What must be paid in New York for a draft of $2000 
on Chicago at 30 days, exchange being 2% premium? 


Sol UI. -The draft being od OPERATION. 
time should be purchased ata dis- $1000 

unt, c discount of " at we .005—discount for 30 da. 
rate in Chicago for ays, 
£005, which subtracted from ei, 0: Seis of St Pe 
equals $.995, the cost of $1 of the 515 f 81 of draft 
draft if tbe exchange was at par, $1.015—cost of $1 of dr 
but thereis & premium of 2 per 4000 


cent., hence adding $.02 we find 
the actual cost of $1 of the draft 
to be$L015, &nd multiplying this by 2000, we have $2030, the 
cost. Hence, for time exchange, the following 


Rule.—From $1 subtract the bank discount of $1 for the 
time and rate, where the draft is purchased, bo this result 
add the rate of exchange when at a premium, and subtract tt 
when al a discount, and multiply the result by (he face of the 
draft. 


$2030—whole cost. 


entire 


WRITTEN EXERCISES. 


8. Manson & Co., of Harrisburg, owe 8 purty in New 
York $4750; what must they pay at a Harrisburg bank for a 
draft on New York, exchange 3% discount ? Ans. $4714.375. 
4. What willa draft of $3500 cost, payable 30 days after 
sight, at 6%, exchange 14% premium? Ans. $3535. 
*&8, A New York firm recejved a shipment of flour from 
Milwaukee, amounting to $7500, and remitted the money by 
a 15 day draft, at 7%, exchange being at a discount of 14% , 
what.did they pay for the draft? Ans. $7361.25. 


SUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 


6. A Detroit merchant bought an assortment of spring goods in 
New York at a cost of $1500; what will be the cost of a 2 mo. 
draft on New York, at 14% premium, which will discharge the 
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CASE II. 
525. Given, the cost of a bill of exchange, to fmd 
ets face. 
1. A Bostou merchant paid $2030 for a draft on Pitte- 
burgh at 30 days, exchange 2% premium; required the face 
of the draft. 


Sol. uriox. We find by Case I. that OPERATION. 
a draft for $1 will cost 81.015, there. $1.000 


fore a draft that costs $2030 must be .005—discount for 30 da. 


for as many dollars as $1.015 is con- 
tained times in $2030, which are 
62000, From the above solution we 
derive the following 


Rule.— Find the cost of a draftof $1, and divide the given 
cost by il; the quotient will be the face of the draft. 


WRITTEN EXERCISES. 


9. Jones & Bro., of St. Paul, purchased a stg hy A Se 


$2587 on Cincinnati, at a discount of 4%; required. ths fens 


Of the draft. Ana, ee 
8. A merchant in Maine buys a draft on New. York at 45 


days for $602.25 at a premium of 14%; what is the face of 
the draft? Ans. $600. 
4. I received from Philadelphia a check for $40.20, which 
cost 4% to have cashed; what should have been the face of 
the check that I might bave realized $40.20? Ans. $40.50. 


& My agent sold $5000 worth of goods on commission, at 


34%, and remits the proceeds in a draft bought at 13% 
premium; what did I receive for the sale? Ans. $4814.81. 


SUPPLEMENTARY PROBLEMS. 


To bc omitted unless otherwise diructed. 


6. A Baltimore merchant wishes to pay a debt of $1500 i» 
Detroit by a sight draft on the First National Bank, Baltimore; 
If exchange on Baltimore is 4% premium at Detroit, what must be 


the faco of the draft ? 


Nore.—Since tbe druft is at u preininm of A cent. 


be dru va for such u sum as, with the pre 
bence the face will equa $1500 4-1.00j Or $1498.13— ` 


*7. If the Baltimore merchant in the previous problem buy, instead 
of a sight draft, a 90 day draft, what will it cost? Ans. $1474.91. 


Detroit. it mast 
‘umount to $150); 
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8. A Boston merchant sends to a creditor in Savannah a sight 
draft ou Boston for $1408.13; what was the debt, exchange on 


Boston being at a premium of 4%? Ans. $1500. 
CASE III. 


0626. Given, the face and the cost of a draft, to 
find the rute Of exchange. 


1. A draft on Baltimore for $2000 at 30 days cost me 
$2030; what was the rate of exchange? 


Sor urrox.— We find that the cost OPEBATION. 
of $1 of the draft, if exchange waa at $1.000 
par, is 6.595 and of $2000 is 2000 005 discount for 30 da. 


times 8.995, or $1990 ; the difference 
between $1990 and 62030, the actual 
cost, is 640, which is the premium; 
dividing the premium, $40, by the 
face, $2000, we have the rate, 2%. 


Rule.— Find the premium or the discount, and divide t 
by the face, to find the rate. 


WRITTEN EXERCISES. 
2. A Savannab cotton broker bought a 30 day draft on 
Philadelphia for $3532.08, the face being $3500; what was 
the rate of exchange ? Ans. 14% premium. 
8. Sold grain on commission to the amount of $5000; hav. 
ing reserved 24%, I bought with the proceeds a draft for 
$4814.81, which I remitted to the consignor; what rate of 
exchange did [ pay ? Ans. 14% premium. 
4. Mr. Bair, of Cincinnati, buys of Hood & Co., Phila, 
a lot of woollen goods amounting to $750, and forwards in 
payment a draft at 3 mo., whicb costs him $727.50; what 
was the rate of exchange? Ans. 14% discount. 


6.995 cost of $1 at par. 
$.995 x 2000=$1990 


$2030—81990—840 
40 ＋ 2000. 02, or 2%. 


FOREIGN EXCHANGE. 


527. Foreign Exchange is the exchange that takes 
place between different countries. 


A Set of Exchange consists of three bills of the eame tenor and date, 
each containing a condition that it shall continue payable only while 
the others are unpaid. 

To prevent los, or delay each bill of a set is remitted in a different 
— an when one bill of the set has been paid the others are 
w eas. 


20 F 
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of the denominations of tbe money of that country in which 
accounts are kept. 


529. The Act of March 3, 
of the standard coins. . . of 


annually by the Director of the Mint, and be proclaimed 


of 1000 reis, 


Rouble of 100 copeeks, 

‘cect of 100 centimen, 
wn, 

Frano, 

Mahbub of 90 


FOREIGN EXCHANGB. 807 


89. Most of the dealings in foreign exchange are with 
the commercial centres mentioned in the following table, taken 


Frankfort (reichmarks), 


Bremen (reichmarks), 
Berlin (reichmarks), 


Remittunoes to and from other places are frequently made in bills on 
these leading ones, especially London. 
In the London quotations “prime” bills are those on the best bankin 
houses, “good” are those on houses in good credit, but in less deman 
than the prime. Commercial" signifies merchants’ drafts, which gen- 
erally rate below bankers’, In the quotations on Paris, Antwerp, and 
Switserland the franc is the unit, and the quotation gives the number 


of francs and centimes to the dollar. The exchange on Amsterdam is 


the number of cents to the guilder; while on Hamburg, Frankfort, 
i ives the number of cents in 4 


Bremen, end 43270 the quotation 
reichamarks. 4524 4.83 indicates e highest and lowest prices on 
the day on which the quotations were made. 


Rew arnk.— United States securities are quoted in London on a 
basis instead of a greenback one, of 4 shillings to the dollar, hence 
usually appear lower than with us. 


333. A Letter of Credit is a letter from a banking 
bouse in one country to one or niore of their correspondents 


in another, directing them to pay to the person in whose 
favor the letter is written, any sum not exceeding a certain 
amount specified in the letter. 


id 
ey 


SOLUTION.—If £1 cost $4.88, £450 cost 450 times 
04.88, which is $8196. Hence the following 
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WRITTEN EXERCISES. 


$. What will be thecost in Philadelphia of the following draft. 
exchange at 60 days being $4.84 ? Ans. $2420. 


Exchange for £500. PHILADELPHIA, July 1, 1875. 

Sixty days ufler sight of this First of Exchange (second 
and third unpaid) Pay to the order of Chas. Smith, Five 
Hundred Pounds Sterling, for value received, and charu 
the same to account of PETER WRHIOHT & Sons. 
To MESss RS. Brown BROTHERS, LIVERPOOL. 


8. What must a mercbant in Canton pay for a draft ot 


$1134, if 1 t&el $1.63? Ans. 695.71— taels. 
4. i wish to remit 5400 francs to Paris; what will a draf 


cost me in New York, if 1 franc =19.6¢? Ans. $1058.40. 
& A merchant in London sold a consignment of wheat 
from Odessa for £420; what will be the face of a draft on 


Odessa for the amount, if £1=6 roubles 70 copecks ? 
Ans 2814 roubles. 


6. By the first quotation in tbe table, Art. 532, what 


amount of exchange on Geneva at 3 days sight will $1200 
in gold buy? Ans. 6247.50 francs. 


BSBUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 


7. At the first quotation, how much exchange on Berlin at 00 
days sight, will $1000 currency buy? Ans. 4266.00-|- reichsmarks. 
8. How much in currency would a bill on Amsterdam for 4000 
guilders voet, at the first quotation, 60 days sight, when gold was 


telling at 1134? Ans, 01808.994. 
9. Mecke & Co., of Bremen, wish to remit 4870 reichemarks to 


their Mti in New York; what will be the face of a draft 


for 8 days at the second quotation? Ane, $2188.80). 
10. A commission merchant in Cadiz having sent to his corre- 


epondent in Philadelphia an invoice of sherry, valued at 8400 pese- 
tas, draws on him for the cost, exchange being 1 peseta==90.1/; 
what would have been the advantage to the oonsignes of remitting 
a draft on Cadis, 1 peseta being worth 19.8¢ in Philadelphia? 

Ane. DRAR 


ARBITRATION OF EXCHANGE. 


New York, July 17; on bis return, Sept. 15, be settled the account; 
what must he pay, commission 1%, exchange 5.24} ? 
Ans. $385.31-+-. 


ARBITRATION OF EXCHANGE. 


534. Arbitration of Exchange, also called Circular 
Ezchange, is the method of making excbaoge between two 
places by means of one or more intermediate exchanges. 


535. Simple Arbitration is that in which there is only 
one intermediate exchange; Compound Arbitration is that 
in which there are two or more intermediate exchanges. 


As rates of exchange constantly varv, it is often more advantageous to 


make the exchange by passing h several intermediate than 
by a direct remittance, and the object of arbitration is to enable a person 


w a«certain which will be most profitable. 


1. A mercbant wishes to pay a debt in Paris of 4680 
francs, remitting threugh London, exchange between Paris 
and London being at CI = 26 francs, and between London 


and New York £1=$4.90; what will it cost in New York? 


Sol rtox.—If we represent the required num- OPERATION. 
ber of dollars by z, we have z= 4680 franca, 
26 frans = El. and £1 = $4.90. Now, the pro- 26 f. ¢1 
cone ee ee will equal the pro- £1= $4.90 J 
duct of set; hence the product of the ———— 

by the product of all the first z = $582 


. which we have z = $882. 


2. A merchant in Savannah wishes to remit $2000 to 
Cincinnati; exchange on New Orleans is 4% premium; 


between New Orleans and St. Louis 1% discount; between 
St. Louis and Cincinnati $% discount; what was the value 
of the remittance in Cincinnati if sent through these cities? 


30 in Savannah osi | to the given rates OPERATION. 
$) in Savannah : 81 in New Orleans; z Cin. = $2000 8. 
and $0.99} in St. Louis = $1 in Cincinnati: $0.99 N. O. = $1 &. I. 


hence, as above explained, z == $2025.29. $0.99] St. L. = $) Cin. 
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and arrange the given rates of exchange so thal in any (we 
consecutive equalions (he same unit of currency shall stand 
on oppose cides. 

II. Lf commission is charged for DRAWING, place 1 minus 
(he rale on the LEFT if the COST OF EXCHANGE 18 required, 
and on the BIGHT tf PROCEEDS are required; but tf com 
mission is charged for REMITTING, place 1 plus (he rate on 
lhe RIGHT tf cosT is required and on (he LEFT tf PROCEEDS 
are required. 

III. Divide the product of the numbers on the right by 
the product of the numbers on the left, cancelling equal 
factors ; the result will be the required sum. 


WRITTEN EXERCISES. 


8. If exchange between New Yorkand Amsterdam is 40¢ 
per florin, and between Amsterdam and St. Petersburg is 15 
florins to 8 roubles, what must be paid in St. Petersburg 
for a bill on New York for $1900? Ans. 1600 roubles. 

4. When exchange between Boston and London is £9= 
$46, between London and Paris is £2254 franca, and be- 
tween Paris and Stockholm is 7 francs=5 crowns: how 
much must be paid in Boston for a bill on Stockholm, for 
2400 crowns? required the difference between it and the direct 
exchange at 1 crown = 27. Ans, $11.95. 

6. A merchant in Baltimore baving purchased goods in 
Berlin to the value of 5000 marks, remita through London, 
Antwerp, and Amsterdam, at the following rates: £1 = $4.85 ; 
£125.15 francs; 1 guilderzz2.5 francs; 1 guilder= 1.815 
roichsmarks; what will the remittance cost him in, Balti- 
more, allowing +% brokerage in London? Ans. $1288.83. 


SUPPLEMENTARY PROBLEMA, 
To be omitted unless otherwise directed, 


6. A man io San Francisco wishes to pay a debt of $5200 in 
Philadelphia; the direct exchange is 27 in favor of Philadelphia, 


DUTIES OR COUET ONS. 


DUTIES OR CUSTOMS. 


5986. Duties, or Customs, are taxes levied by govern 
| ment upon imported goods; they are of two kinds, ad 
valorem and spect fic. 


587. An Ad Valorem duty is a certain percentage 
assessed on the cost of the goods in the country from whicb 


they were imported. 
588. A Specific Duty is a certain sum assessed on goods 
without regard to their cost. 


589. A Tariff is a schedule showing the rate of duty 
fixed by law on all kinds of imported merchandise. 


040. Tare is an allowance for the weight of the boa, 
cask, or covering containing the goods. 


For some articles certain rates of tare are fixed by law: 


in other caste 


541. Breakage is an allowance for the lose of liquore 
imported in bottles. 


The allowance for breakage is 5% on ale, beer, porter, liquors, and 
sparkling wine in bottles; no allowance is now made on Pon oul wines. 


542. Gross Weight or Value is the weight or value of 
the goods before any deductions have been made. 


648. Net Weight or Value is tbe weight oi value J 
the goods after all allowances have been deductea. 
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the t tariff, most duties of the United States are ad valorem, 
but come Notes are specifi c, and some articles are charged both a spe- 
cific and an ad valorem duty. The duty is reckoned on the actual cost 


at the place of purchase or manufacture, increased by all charges for 
transportation previous to final shipment. 

Ses port towns, where customs are collected, are called ports of anny. 
The offices in which they are collected are called custom-houses ; and. 


officer who superintends the collection of duties and other business of the 


custom-house 1s called collector of the port. 
A vessel is entered at a port by lodging at the custom-house a manifest 


or statement of its cargo, and also a list of passengers, if it have any, these 
papers verified by the oath of the master. The clearance from its port of 
departure and papers proving its nationality must also be deposited, 
betore it is permitted to discharge ita cargo. 

A vessel is cleared from a port by lodging at the custom-house a mani- 
fest of its outward cargo, verified by oath, and agreeing with the chip. 
pers’ manifeats of parts of cargo. All government charges must be paid 
also, and everything connected with the discharging of the inward cargo 
settled, after which a “ general clearance" is issued, and the vessel is at 
liberty to leave the port, having received its papers of nationality again. 

The illegal introduction of goods into a country otherwise than through 
the regular ports of entry iscalled smuggling. 


544. All merchandise imported from foreign ports or 
places must be conaigned in the manifest, invoice, or bill 
of lading, to some person or firm at the port of importation, 


by whom it must be duly entered—either for immediate con- 
Bumption or for warehouse 


Merchandise not intended for immediate consumption may be deposited 
in U. 8. Bonded Warehouses, and remain there not longer than three 
years, the owner being at liberty to withdraw it at any tune upon pay- 
ment of the duties and charges for storage. 

In custom-house business the long ton, cwt., and qr. are used. Foreign 
money is reduced by the table given in Art. 530, unleas the invoice is 
accompanied by a consular certificate stating that a different rate of er- 
change 1s ruling at the time the invoice is made out. 


545. The Quantities considered are: 1. The Cost of the 
goods, or the Quantity : 9. The Duty; 3. The Rate; 4. 
The Allowances. 


546. Given, the base and rate, to find the duty. 


1. What is the specific duty on 75 drums of figs, each 
weighing 57 lb., tare 91 W. to the cwt. at SII a cwt.? 


DUTIES OR CUSTOMS. 


weight, 31 i 
the being lens than 4 
io wes veekoned) it is fl times $11, or $341. 


Rule I. For ad valorem duties, multiply the cost of tae 


On 1 
on 31 


* 


net 
cwt 
cwt, 


Nor. — In reckoning duties, whole dollars, pounds, gallons, etc., are 


used as the base, fractions less than 4 being rejected and more than | 
being reckoned as 1. Duties are payable iu gold. 


WRITTEN EXERCISES. 


2. I received from Havre an invoice of 50 dozen bottce 
of champagne, costing $12.50 per dozen; what is tbe duty 
at $6 a dozen, breakage 5%? Ans. $288. 

8. H. B. Claflin & Co. received an invoice of Brussels 
laces costing 2800 francs in Brussels, charges 101.56 francs ; 
what was the duty at 30%? Ans. $168. 


4. What is the duty at 20% ad valorem on 850 boxes of 


Naples oranges, invoiced at 20 lire per box, charges 475 lire, 
commission 34% ? Ans. $295.80. 


B. What is the duty on 25 hhd. of sugar, each weighing 5cwt. 
1 qr. 3 lb., tare 21 lb. per hhd., duty $14 per cwt., and 35 hhd. of 


molasses, 120 gal. each, duty 55 a gallon ? Ans. $368.15. 


SUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 


6 Sharpless Brothers imported from London 10 cases of woolen 
goods, net weight 1350 lb., value £756 158., commission 24 ; what 
did the goods oost in store, duty 505 per Ib. and also an ad valorem 
duty of 35 %? Ans. $5771.04. 
7. Chas, Ford & Bon, linen merchants, Belfast, shipped to Jolin 
Ford & Co., April 3, 1876, 40 pcs. 1 Ducks, marked W. R., No. 14, 


containing 20683 yd.@74d.; commission 24%; ship charges 5 8.; 
what will be the duty at 85 * Ans. MM. . 
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SUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 


8 An invoice of 75 Drums Caustic Soda, shipped per S. 8. 
Germania for New York, by the undersigned on acc’t and risk 


Com. 24 "-— 


What was tbe cost of this invoice, including duty, when 
delivered to Messrs. Smith & Bro.? Ans. $1994.25 gold. 


9. Invoice of Mdse.,-purchased, paid for in London, and 
shipped by David Taylor & Sons, per steamer Ohio to Pbil- 
adelphia, for % and risk of Messrs. Snow, Gilbert & Co. 


P^ (f. K: nites. 


F B No. 21 One Case 
2A doz. 3 in. Plain. 


Find tbe duty on the above invoice. 


RATIO AND PROPORTION. 31^ 


INTRODUCTION TO RATIO AND PROPORTION. 


MENTAL EXERCISES. 


1. Eight is how many times 4? 

2. What is the relation of 8 to 4! Ans. 8 is two times 4. 

3. What is the relation of 12 to 3? Of 16 t04? Of 18to6? Of 90 
to 57 Of 24 to 67 Of 30105? 

4. What is the relation of 8 to 6? 
to35? Of 8 to 577 Of9to 602? 
3. The measure of the relation of two numbers is called their ratio 


6. What is the ratio of 12 to 4? 
Ant. The ratio of 12 to 4 is (Aree. 


7. What is the ratio of 18 to 9? Of 25057 Of 48 w8? 14488 00 
7? OF64t04? Of70to10? Of 80 08? 

8. What is the ratio of 8 to 6 ? 

Ans. The ratio of 3 to 6 is: -A. 

9. What is the ratio of 4 to 127 Of8w18? Ofbto8 ! Of9to 
108? Of 11 to 132? Of 12 to 144? 

10. What isthe ratio of }to4? Of I toj? Of 4 to 17 OF .5 to 
257 Of. 2 10.047 Of .03 to. 127 


ii, The ratio of two numbers may be expressed by writing the 
colon between them ; thus 8 : 4 denotes the ratio of 8 to 4. 


13. Required the value of 12:6; of 28: 7; of 42:6; of 24: 12; of 
12 :24. 
13. How does the ratio of 8 to 4 compare with tae ratio of 19 to 61 
Ans. They are equal. 

H. What number has the same ratio to 12 that 18 has to 6? 

15. What number has tho same ratio to 20 that 40 has to 10? 

16. The ratio of 9 to 30 is the same as the ratio of 15 to what num- 

ber ? 


17. 25 is to 5 as 40 to what number? 24 is to 12 as 15 is to what 
number ? 

18. When we express the ratio of two numbers equal to the ratio 
of two other numbers, ns, 24 is to 4 n830 is to 6, we havea proportion. 
19. What proportion can we derive from the two ratios 40 to 8 and 
60 to 12? 


20. How many numbers do we have in a proportion? How many 
ratios? Are the ratios equal or unequal ? 


31. The equality of two ratios muy be expressed by writing the 
symbol = between them: thus 8: 4 = 12: 6. 

22. Write the proportion 16 is to 8 as 24 is to 12; also 15 is to 46 
as 18 is to 54. 


Of4tvo19* Of Oto 91? Oc 1 
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RATIO AND PROPORTION. 


RATIO. 


047. Ratio is tbe measure of the relation of two similar 
quantities; thus, the ratio of 8 to 4 ia 2. 


548. The Symbol of ratio is the colon (:); thus, $«feig-- 
nifies the ratio of 8 to 4. Ratio is also expressed by writing 
the numbers in the form of a fraction; thus, 4. 


549. Tbe Terms of a ratio are the two numbers com- 


pared, called respectively the antecedent and the consequent. 
550. The Antecedent is the number compared with the 
consequent; thus, in the ratio 8:4, 8 is the antecedant. 


551. The Consequent is the number with which the 
antecedent is compared ; thus, in 8: 4, 4 is the consequent. 


552. A Ratio is found by dividing the antecedent by - 
the consequent; thus, in 8: 4, the ratio is 4, or 2. 


553. A Simple Ratio is the ratio of two numbers, ss 
6:3. A Compound Ratio isthe product of two or more sim- 


ple ratios; as (3: 4) x (5: 6), or x §. 
554. A Compound Ratio is usually expressed by writ- 


ing the simple ratios one under another; thus, 15:6 
555. Ratio exists only between similar quantities, and 
ie always an abstract number. 

l"oTEs.—1. The symbol of ratio (:) is supposed to be a modifiestion , 
the 1 of division. 

9 tio is usually defined as the relation of two numbers. This is inda 
nite, for the ratio is the measure of the relation. 
3. A few authors divide the second term by the first, calling it the Prank 


Method. The method and name are both founded in error: ' ali Abe 
qu 


French mathematicians, like the German, English, etc., divide the 
hy the second. 


PRINCIPLES. 
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Thus, if the antecedent is represented br a. and the consequent by e. 


and the ratio by r, we have «i-e =r, or ^ =r. 


NESNTAL AND WRITTEN KXERCISES. 


W hat is the ratio of 


1. 12 to 3? Ans. 4.|8. $256to $856? Ans. JA. 
2. 94 to 4? Ans. 6. 6. £144:£956? Ans. h. 


. 8. 90 to 16? Ans. 55. 7. 4:11 : 17 Ans. . 
4. 488 to 617 Ans. 8. 8. 1$: H? 21:27 Ans. 1}. 


9. What is the value of the compound ratio H 9 ? 
SoLUTION.—This compound ratio equals (2: 4) X (3:9), which equals 


ix $=+2. 
10. What is the value of the ratio F ` 4. 7 Anz. 1. 
11. Wbat is the value of the ratio B 60 Ans. 34. 
12. The antecedent is 24, the consequent 8; what is the 
ratio? Ans. 8. 
18. The consequent is 8 and ratio 9; what is the antece- 
lent ? Ans. 72. 
14. The antecedent is 36 and ratio 4; what is the conse- 
quent ? Ans. 9. 
16. The consequent is 4$ and ratio 4%; what is the ante. 
cedent ? l Ans. #. 
16. The antecedent is 4? and ratio 35; what is the conse- 
quent? Ans. 1}. 
17. Can you express the ratio between $24 and 6 lb.! 


W hy not? 
18. The antecedents of & ratio are 5 &nd 6, and the conse 


quents 10 and 14; what is the ratiot Ans. Jao 
" Í " ` 


NORMAL UNION ARITHMETIO, 


SIMPLE PROPORTION. 


556. A Proportion is the expression of equality between 
equal ratios, the terms of the ratios being indicated. 

557. The Symbol for proportion is the double colon, 
(::), which expresses an equality of ratios; thus, 8:4::6:8, 
means the same as 8:4 — 6:3. 

558. A Proportion is read in two ways; thus, 8:4:: 
6:3 ig read "the ratio of 8 to 4 equals the ratio of 6 to 3;" 
or “8 is to 4 as 6 is to 3." 


559. The Terms of a proportion are the four numbers 
used in the comparison. The first and fourth terms are 
the Extremes; the second and third are the Means. 


560. The Couplets are the two ratios compared. The 
first couplet consists of the first and second terms. The 
second couplet consists of the third and fourth terms. 


561. Proportion may be Simple or Compound. In Sim- 
ple Proportion both the ratios compared are simple; in Com- 


pound Proportion one or both of the ratios are compound. 


562. A Simple Proportion is the expression of the 
equality of two simple ratios. 


568. The Principles of proportion are the truths relat- 
ing to a proportion. They enable us to find any one term 
wheo tbe other three are given. 


SIMPLE PROPORTION. 819 


4. The firat term of a proportion equals the second term 
muliplied by the ratio of the third to the fourth. 


| 
| : 

Norms.—1i. Let the pupils be required to demonstrate these principles 
by using symbols of any numbers; that is, by letters. French authors 
usually represent the unknown term by 2; the same is done in this work. 

ple 1 may be demonstrated by showing that in a proportion we 
| 


have 9d term X ratio : d term: : u term X ratio: 4th term; in which 
we see the factors in the means are the same as the factors in the extremes. 


MENTAL EXERCISES. 


1. Write a proportion and point out the ditlerent terms and couplew. 
Write a proportion and show that the ratios are equal. 

$ If we multiply the antecedent of one couplet, what must we do 
to the other couplet to make the ratios equal ? 

9. If we divide the antecedent of one couplet, wha. must we do to 
the other couplet to make the ratios equal? 

4..Write a proportion and illustrate Prin. 1; Prin. 2; Prin.8; 


Prin. 4; Prin. 5. 
5. Bhow that if wo change the two means one for the other, or the 


e. $6: $15 : T 95 yd. 
7. $17:$68:: 351b. : 3. 


8. oe :: i:. 
2. 5: 1.3: :6.8: 4. 
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APPLICATION OF SIMPLE PROPOBRTION. 


664. Simple Proportion is employed for the solution 
“of problems in which three of four quantities are given, 80 


telated that the fourth may be determined from them, by 
equality of the ratios. 


565. The required quantity must bear the same relation 
to a given quantity of the same kind that one of the remain- 
ing quantities does to the other. We can then form a pro- 
portion containing one unknown quantity, and find the 
unknown term by the principles of proportion. 


NoTE.—Proportion was formerly called the ‘‘ Rule of Three." Some of 
the old arithmeticians thought so highly of it that they called it ‘‘ The 
Golden Rule of Three.” 


1. What will 20 yards of cloth cost, if 5 yards cost $15? 
SoLuTiIon.—It is evident that OPERATION. 


the cost of 20 yd. bears the same yd. yd. 
relation to the cost of 5 yd. as 20 Cost of Wyd. : 15 ::20 5 

yd. bears to 5 yd., hence we have 90 x 15 

the proportion, cost of 20 yd. m => 60 


Cost of 20 yd. = 


§ 


$15 4 20 2d. is (o b yd. from 
which, by Prin. 2, we have the 


— 20 X 15 0. Hence the 


and the similar known quantity for the second term, and 
place the other two quantities for the third and fourth terms, 
80 that the two ratios will be equal. 

II. Find the first term by dividing the product of the 
second and third terms by the fourth. 


SoLurion 2d.—It is evident that the 
relation of 5 yd. to 20 yd. is the same 
as the relation of ^ cost of 5 yd. to 
roparion bd, la todo: we have the 


ua the v quantity for the third Lerm. 


II. Place the other two numbers in the first and. second 
ter ins. the greater in the second term when the reault ie io be 


BIMPLE PROPORTION. 


32) 


greater than the third term, and the less in the second term 
when (he resul is less than the third term. 


III. Find the fourth term by dividing the product of the 
second and third terms by the first. 


Norzs.—1. The author believes that the simplest method of usiug pro- 
portion is to put the unknown quantity in the frst term. He gives old 
method also, for teachers who prefer it. See Brooks's Philosophy of Arv 


ui Pupils should be! be required to put the unknown quantity, which they 
may represent by z, in different terms, that they may thoroughly under. 
stand the subject. j d 


WRITTEN EXERCISES. 
9. What cost 78 hhd. of molasses, if 13 hhd. are worth 


$250? Ana. $1500. 
8. How many yards of cloth will $144 buy, if 28 yd. cost 
$1127 Ans. 36. 
4. What cost 132 acres of land, if 110 acres are worth 
$8250 ? Ans. $9900. 
5.. If $100 gains $6 in a year, how much will $250 gain in 
a year? Ans. $15. 


6. If 16 horses eat 26 bundles of bay in a week how 
many will 36 horses eat in the same time? Ans. 58.50. 
7. If 75 horses cost $9000, bow many horses can be 
bought for $16200 ? Ans.. 185. 
8. If there are 84 privates in each company, bow many 
companies in a brigade of 3360 men? Ans. 40. 
9. If 25 oxen eat 36 acres of grass in a month, how many 
exen would 468 acres keep the same time? Ans. 325. 
10. If 79 men earn $395 in a week, bow many men cao 
earn $675 in the same time? Ans. 135 men. 
11. How much will 34 lb. of tea cost, if 81b. 8 oz. of the 
same kind of tea cost $41? Ana. $18. 
12. If 19 bu. of rye make 4 bar. of flour, how many bush- 


ele will it require to make 19 barrels? Ans. 90} bu. 
18. How much will 28 cwt. 151b. of sugar cost at the rate 


of J ewt. 501b. for $40.50? Ans. $155.25. 
14. In what time will the cars go from Lancaster to Phil 
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15. If a man spends $230 in the three spring months, at 
the same rate per day how much will be spend in a year? 
Ans. $912.50. 
16. If 19 men build & wall in 24 days, bow long will it 
take 60 men to build it at the same rate? Ans 4$da. 


OTE.— Here it is evident that the time in which 60 men do t, is te 94 
Jays, the time in which 12 men do it, as 12 men is to 60 men. 


ETABE in 19 d aya, how ma ny 

men will be required to mow it in 8 days? Ans. 42 men. 
18. What 18 the height of a staf which casts 41 ft. of 

V shadow, if a staff 6 ft. 9 in. high cast a shadow 13ft. 8 in. ? 

Ans. 201 ft. 

19. If 133 bu. of corn cost $6.25, what will 164 ha. cost 

at the same price per bushel ? 

20. If f of a barrel of flour cost 44 of an 

/dollara will 15§ barrels cost? 

21. If a person do a piece of work 


per day, in what time will he 


will 168 bushels keep tbem ? 

98. If 4 A. 120 P. of land cost $437 

cost at a rate of $25 leas an acre? 
94. If 17 men can mow a field in 9 

it take to reap half of it if 5 men refuse to 


25. A failed and could pay only 15 cts. 
owed; how much did C receive, whom he 


96. If a three-cent loaf weigh 9 
barrel, how much should it weigh when flour 
Ans. 64 02. 
27. A lent me $560 for 10 montbs; how long should | 
end him $800 to reciprocate the favor? Ans. T mo. 
28. A has grain worth 81.124 a r 


worth $6.25 a barrel; now 
gram at $1.25 a bushel, what should B charge for hia flour! 
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29. Two cog-w heels, one having 28 and the other 20 cogs, 
run togetber ; in bow many revolutions of tbe larger wheel 
will the smaller gain 12 revolutions? Ana. 30. 
80. A garrison of 2400 men bas provisions sufficient to 
last them 20 days, at tbe rate of 14 lb. a day; how large s 
reinforcement could be received for tbe time if the allowance 
be reduced to 15 oz. a day? Ans. 1440 men 


COMPOUND PROPORTION. 


566. A Compound Proportion is a proportion in which 
one or both ratios are compound. 


are examples of compound proportion. 


PRINCIPLES. 
I. The product of the simple ratios of the first couplet 


fa in 


‘are equal, since a 
from the second of the above proportions we have, yy X 


3. The product of all the terms in the extremes equals 
the product of all the terms in the means. 


we have from the : T 
- of fractions, we have 4x / X 10X 
7 examination, we ace is the product of the 


uct of the means. 


is from the proportion above we have 4X7X 10x 18=5x6 


14 
x IDLA, we will have A a and similarly for any other 


ECT 


ve proportion, we have 4X7X 10X18 = 5x 6x13 
mo Ax TX 00x 
term & the means. 


18) -+ (0x 12x 14); and similarly for ang 
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Find the term denoted by æ in each of the following: 


APPLICATION OF COMPOUND PROPORTION. 


568. Compound Proportion is used in the solution of 
problems io which the required term depends on a compound 


ratio. 


569. In simple proportion the unknown quantity depends 
upon the relation of one pair of similar quantities; in com- 
pound proportion the unknown quantity depends upon two 
or more pairs of similar quantities. 


NoTE.— Problems in compound proportion may be solved by two or more 
simple proportions, or by analysis. 


1. If 4 men can earn $24 in 7 days, how much can 14 men 
earn in 12 days? 


SoLuTion.—It is evident 
that the sum 14 men can earn 
in a given time isto the sum 
that 4 men can earn in that 


14:4 and 12:7; hence we have the proportion, the cum: $24: 


from which, by Prin. 3, we have the sum — 


ANALYS8I8.—If 4 men earn $24 in 7 da, 1 


COMPOUND PROPORTION. 920 


r be abbreviated thus: If 4 men earn $24, 14 
men will earn they earn it in 7 da., in 12da. they will earn M 
of & of $24 = 144. 


Rule.—I. Put the required quantity for the first term and 
the similar known quantity *for the second term, and form 
ratios with each pair of similar quantities for the second 
cvruplet, as tf the result depended upon each pair and the 
second term. 

II. Find the required term by dividing the product of the 
means by the product of the fourth lerms. 


Notres.—1. Teachers may put the unknown quantity in the fourth term 
Instead of the first, if they prefer it. The method of solution wil] be the 
same in principle, and the rule can be readily changed to correspond with it. 

2. Pupils should be required to solve both ways, and to give the rule for 
both methods. 


WRITTEN EXERCISES. 


2. If 36 men earn $324 iu 18 days, how much will 42 men 
earn in 27 days? Ans. $567. 
8. If 58 cows eat 29 bundles of bay in 25 days, how many 
cows will eat 35 bundles in 14 days? Ans. 125 cows. 
4. If $600 in 4 yr. 6 mo. at 6% gain $162 interest, how 
much will $800 gain in 6 yr. 4 mo. at 8%? Ans. $4054. 
6. If 12 men in 85 days build a wall 140 rd. long, 6 ft. high, 
how many men can in 40 days build a wall of the same thick- 
ness 144 rods long, 5 ft. high? Ans. 9 men. 
6. If 18 carpenters build a bouse in 45 days, working 12h. 
a day, in how many days would 36 carpenters have built it, 
working 10 b. a day? Ans. 27 days. 
7. If 28 men dig a trench 120 rods long, 15 ft. wide, and 
12 feet deep, how many men will dig a trench 360 rods long, 
9 feet wide, and 10 feet deep ? Ans. 42 men. 
5 8. If 8 yd. of muslin, 1} yd. wide, cost $1.25, what cost 
LO yd. of the same quality, 14 yd. wide? Ans. $1.408. 
9. If 35 horses can eat a lot of grain in 36 days, in what 
time will 3 times as much grain be consumed, if 5 horses are 
added when the grain is 3 eaten ? Ans. 1048 da. 
10. If 82 men can build 60 rodsof wall in 15 days, in what 
time can they build 75 rods, if 8 men leave when 40 rods 
have been built 7 Ana, 2\4 Qa. 
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11. If 147 loaves of bread, weighing 6 oz. each, cost $99.10, 
when flour is $7 a barrel, what cost 96 loaves, of 7 oz. each, 
when flour is worth $9 a barrel? Ana. $7.93-1-. 


19. If 17 plank, 35 ft. long, 28 in. wide, and 6 in. thick, cost 
068, what cost 40 plank, 32 ft, long, 25 in. wide, and 7 in. thick, 
lumber worth } more per foot? Ans. $182.85}. 


18. If from a dairy of 24 cows, each giving 18 qt. of milk daily, 
10 cheeses of 60 lb. each are made in 12 weeks, how many cows 
will produce 40 cheeses of 75 Ib. in 9 weeks, if they give 12 qt. 


each ? Ans. YAO cows. 


14. If 24 men, in 15 da. of 12 h. each, dig a trench 300 rd. long, 
6 yd. wide, 6 ft. deep, in what time can 45 men, working 10 h. a 
day, dig a trench 125 rd. long, 15ft. wide, 8 ft. deep ? 
Ans. 51 dh. 
15. If 50 men can build 50 rods of wall in 75 days, how may 
men will be required to build 80 rods of wall § as thick and $ as 
high in 40 days? Ans. 180 men. 


INSURANCE. 


570. Insurance is a contract of indemnity for loss ot 
damage within a given time. It is of two kinds: Properk 


Insurance and Personal Insurance. 


574. Tbe Insurer or Underwriter is the party or oom- 
pany taking the risk. The Insured or Assured is the party 


protected. 


1. The Policy is the written agreement or contract between 
the insurers and the insured. 


2. The Premium is the sum charged for insurance; it is 6° 
certain rate per cent. of the amount insured. 


Purtitive Proportion is on page 819, Conjoined b 
4 Mediul Proportion on page Wi. 


e» 


INSURAXCRE. $37 


8. The Sum Covered by insurance is the amount insured on 


& property. 
4. The Base is the amount insured on a property. The 
Rate varies with the risk. 


The Rate of insurance is quoted as so many cents on the $100, or 
as so much per cent. Policies are renewed annually or at stated 
periods, and the premium is paid in advance. Risks are usually 
vated per annum. The rate for more than 1 yr. is determined by 
the following table: 


The rate for 2 yr. is 1j times the annual rate. 
046 2 (4 té 64 


66 3 £4 66 
6€ 64 66 46 146 T: ié €t te 


T t4 Y 5 66 4 9 Y 60 a4 tt 
0€ 64 


64 
insurance is yenerally done by stock companies. When an wmdéridual 
taken a risk, it 1s called an out-door business. A Mutual Insurance 
Company is one in which the profits and losses are shared by those who 
are insured. 
To prevent fraud, companies will seldom insure the full value of 
property. In cases of loss, the underwriters may either replace the pro 


esty insured, or pay its value. Only the amount of actual loss can 
secovered ; and often claims are adjusted for a part of the amount 


insured 


575. Short Rate Tables are tables prepared for reck 
ening the insurance when the time is less than one year. 


The rate in short periods is quoted per annum, and the actual rate for 


s short is given in the table. Such a table is given in the appen- 
dix, dd in rel in solving some of the problems in Cases I. and IV. 


576. Perpetual Policies are sometimes issued, the rate 
being usually equa! to that of (en annual premiums. 


In Perpetual Policies the premium is considered merely a deposit with 
the Insurance Company; for at any time, at the instance of either party, 


the policy may be cancelled, and 90% of the premium or deposit must 
be returned to the policy holder. 


577. The Quantities considered are: I. The Amount 
Insured; 2. The Bate of Insurance; 3. The Premium: 4 


The Valuation of Property. 


1. I insured my house fof $5680 at 14%; required the 
amount of tbe premium. 


NORMAL UNION ARITHMETIC. 


9, A insured bis store valued at $8500, for $6500, at 14%; 


required the amount of the premium. Ana. $97.50. 
8. What is the premium for an insurance of $7500 on a 
aouse and furniture for 5 yr., at 3195? Ans. $243.75. 

4. [nsured my house for $3000, furniture for $1500, and 
library for $750, at 12%, the policy costing $1.25; what is 
the cost of insuring ? Ans. 866.874. 

5. What is the premium on a $975 policy, dated April 


6. On a vessel there was a fire insurance of 875000 at 3%, 
and a marine insurance of 4 as much on the cargo, at 137: 
in a storm } of the cargo was thrown over, and the vessel 
was afterward destroyed by fire; what was the actual loes 
to the underwriters ? Ans. $80406.96. 


7. A store in Boston worth $10000 and a stock of goods 


worth $15000 were insured for 75% of their value, at 1%; 
what was the loss to the owners, and what the loss of tbe 
company, if they were entirely consumed in the fire of 8! 


Ans. Owner, $6390.694; Co., $18609.374. 
8. Mr. Smythe takes out an insurance of $18000 foe 1 mo., om 
cotton stored in a warehouse, rated at 1% per annum; es the expl 


ration of this time, not having sold, he has the policies rengweddae 
1 mo. longer; how much would he have saved by taking ont ht- 


insurance for 2 mo, at first? Ans. N 


Nors.—The rates in problems § and 8 are found by the ue d N 
pen 


was the value of the house? 


SoLUTION.—Àt a premium of 1} %, .01 
the amount insured equals the premium 


$122.50; hence the amount insured ium, whioh i 
*. 01, or $7000. 
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Rule. Divide the premium by the rate, to find the 
amount insured. 


Nor z. — To lud what amount must be insured to cover the 
case of loss, we divide (he valuation of the property by 1 minus ate. 


in 


WRITTEN EXERCISES. | 


2. I paid $58.12] to insure the transportation of goods at 
42 What sum was covered on the goods? Ans. 82325. 
3. Tbe premium for insuring $ of the value of a house 
for 3 years, at 12%, was $86.364; what was the value of the 
house ? Ans. $6168.75. 
4. B's house, worth 815880, is insured for $ of the value 
for 9.yT., so as to include the premium if burned ; re- 
uired the sum stated in the policy. Ans. $12963.27. 


CASE III. 


580. Given, the premium and the amoun 
to find the rate. 


1. The premium for effecting an insurance of $6000 on a 
house, was $135; what was the rate? 


Rule.— Divide the premium by the amount insured. to find 


WRITTEN EXERCISES. 


ant pays $55 for the insurance of $2500 on hia 

of insurance? Ans. 24%. 

remium for insuring ¢ of the cargo of a ship, valued 
Ans. 32%. 

of $5700 on my store, paying 

f the policy, $3.25; what was 


Ans. 14%. 
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CASE IV. 
581. To find the return premium on a cancelled 
policy. 
582. To Cancel a Policy is to annul the agreement be 
tween the party insured and the insurers. 


1. When the policy is canceled at the instance of the com , a 
pro rata proportion of the premium paid is returned; when done at 


the request of the policy holder, the company pay back a return 
premium governed by what are known as Short Rate Tables. 

2. When a partial loss has been paid, the return premtum is to the 
whole premium as the balance of the policy after deducting the 
partial losses paid is to the whole amount of the policy as first issued. 


1. Mr. A effects an insurance on his stock of mdse. to the 
amount of $5000 for 6 mo., at short rates, hisrisk being rated at 
859 on a hundred dollars; in consequence of a reduction of stock 
at the end of 4 mo., ho wishes his policy cancelled ; to how much 
return premium is he entitled ? 


BOLUTION.—The rate for 6 mo. as found 
in the table is $.0059, and for 4 mo,, 
0.0042; hence the return premium is the 
difference between $.0059 and $.0042 mul- 
tiplied by 5000, or $8.50. 


2. Mr. B takes out a perpetual insurance on his marble dwel- 
ling to the amount of $5500, his risk being rated at 4% annually; 
what is the deposit premium at the rate of ten annual pre 


miums, and if he afterward surrenders his policy for cancellis 
tion, how much return premium should he get the rate being 


90% of the deposit ? Ans. 8137.50; $123.75. 
3. Mr. C has an annual policy of insurance of $2500 on hi 


house; at the end of 7 mo. a fire occurs which damages his pre 


perty to the amount of $500, which the insurance company pay? 
and indorses the payment on his policy; 2 mo. afterward Mr. 


C sells his house and surrenders his policy for cancellation ir 
fall; what is his return premium, 


INSURANCE. 38) 


CASE V. 


583. To adjust the loss on a risk between several dif- 
ferent insurance companies. 


584. When several companies are interested in a risk, a 
lose is 8..4red by the companies in proportion to the amounts 
of the several policies. 


9 Companies usually attach on different items in the same propor- 
on. 


1. W. & Bro. hold a policy of insurance on their mill for 65000 
in the Delaware Mutual Fire Ins. Co., and also one for $4500 in 


the Fire Association ; a fire causes a loss on the property to the 
amount of $1875; what amount does each of the companies 


pay ? 


SoLUTION.—The whole amount 
insured is 69500; the amount of the 
loss to be paid by the Del. Mutual 
in to $1875 as is to $9500, 
which we find by proportion 
gives $986.84,4,: the amount to be 


paid by the Asso. is to 61875 z: $1875 : : 4500 : 9500 
as $4 is to $9500, which gives a= $888. 15 Hi 
888.1544. 


Rule.— Divide the loss between the several companies in pro- 
portion to the amounts of the several policies. 


WRITTEN EXERCISES. 


9. The Ins. Co. of North America issued a policy to Green 
& Co., covering $800 on their hotel building and $1700 on their 
turniture therein ; the Sun Fire Ins. Co. also issued a policy to 
same parties, covering 62500 on the hotel, but nothing on the 
furniture. By a fire the building is damaged to the amount of 
$2200 and the furniture is damaged to the amount of $500; what 
proportion of the total damage does each company bear ? 

Ans. N. Am., $1033.334 ; Sun, 81666. 663. 


SuaerstTron.—The whole insured is $8300 
hotel is A of $2200; Sun’s loss on the hotel is H of $2200, eto. 


Nora.—Some tical problems involving greater complicati such 
es cocur in business may be found on 392 lafe Insurance. wtinn V 


more difienit than Property Insurance, UA. 


> N. Am. 's loss on the 


presented on pages 
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PARTNERSHIP. 


585. Partnership is the association of two or more 
persons for the transaction of business. 


586. Partners are the persons associated in business, 
and are of three kinds, General, Limited, and Special. 


587. The Capital of a firm is the money or property 
invested by the partners. The Labilities are its debta. 


588. The Resources or Assets of a firm are its prop- 
erty of any kind, together with the amounts due it. The 
excess of resources over liabilities is called the Net Capital. 


589. Partnership is divided into Simple and Com 
pound Partnership for convenience of treatment. 


General Partners risk their whole property in the business; Lø» 
sled and Special Partners risk only the amount of capital they agree 
to contribute. Partners whose names do not appear are som 
called Silent Partners. 


SIMPLE PARTNERSHIP. 


590. In Simple Partnership the shares of the partners 
are employed for equal periods of time. 


1. A, B, and C, went into partnership ; A put in $500, 
B put in $700, and C, $800; they gained $600; what was 
each one’s share of the gain? 


SoLUTION.—The entire 
capital is $2000. Since 
A put in $500 he furnished 
sos, or 4 of the capital, . 
and hence should have of 
$600, or $150. B furnish- Stock = $2000 


ed wavy or yy of the capi- + of $600 = $150 = A's share. 
tal, and should have q of " of $600 = $210 = B's share. 
the gain, etc. of 3600 = $240 = C’s share. 


Rule. Divide the gain or loss among the partners u 
proportion to their shares of the stock. 


WRITTEN EXERCISES. 
2. A, B, and C form a partnership for shipping peacbes 
A puts in $680, B $120, C S600, they Earn Bs, what doe 
Lach receive? Ans. R. SA, V. WAG, BG Wer. 


PARTSEERSEIP. 


S. Three persons enter into partnership, with $6000, of 
which A contribetes 1, B 4, aad C the remainder; they gaia 
$1800; what sum belongs to each! 
Ans. A. $999; B, $600; C. $300. 
4. Three men agree to share 60 gal. wine, A taking 3. B 
4, and C 1; but upon drawing off these parts they find there 
is a remainder; how should the wine be divided? 
Ans. A, 253§ gal ; B, 19% gal.; C, 154 gal. 
5. A, B, and C were partners in the coal trade; A fur 
nisbed $5000, B $1000, and C managed tbe business; th$y 
gained $2400; what was the share of each, if C received as 
much as both A and B? 


tributed $6400, B $1200, and C $5400; they lose } of theit 
stock by fire, and gained on the remainder ? of cost; what 
was the gain of each? 
Ans. A's, 32048; B's, $2304; C's, $1138. 
4. Squire Jones left by his will $5000 to hia wife, $850C 
to bis son, &nd $4500 to his daughter; but upon settling bie 
estate it was found to &mount to only $10400; how mucb 
did each receive? 
Ans. Wife, $4000; son, $2800; daughter, $3600. 


BUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed. 


8. A, B, and C go into the lumber trade with a joint capital of 
$9500; at the end of a year it is feund that A's gain is $1050, B's 
$1500, and C's $1600; required each one’s stook. 


Ans. A's, $3300; B's $3000; C's, 63900. 


exontributes $900, B $600, and C 10 acres of land on wbich to estab- 
‘ish the nursery; their first year's profits are $1500, of which O re- 
«seives $660; what are A's and B's gain, and the value of C's land 


Der acre? 


Ans. A's; 9490, B'a, QM, N pet vate. 


NORMAL UNION ARITHMETIC. 


COMPOUND PARTNERSHIP 


591. In Compound Partnership the capitals of the 
partners are employed for different periods of time. 


CASE I. 


0699. When the profits and losses ure divided ia 
proportion to capital and time. 

1. Two persons enter into partnership and gain 8338; A 
pdt in $800 for 5 mo., and B $700 for 6 mo.; what was each 
man’s share of the gain? 


SOLUTION 9800 for OPERATION. 


5 months is equivalent — $9009 x 5 — $4000 = A's for 1 mo. 


to $4000 for 1 mo.; Le $700 x 6 = $4200 = B's for 1 mo. 
ae 6 mo. 


cat 09 $4200 for 1 me y 


E conoid to 
for T mo. The rest of 
the solution mav be 
given as in Simple Part- 
nership. 

Rule. Multiply each partner's capital by the,time it was 
employed, and divide the gain or loss tn proportion to these 
products. 


WRITTEN EXERCISES. 


2. A, B, and C engaged in partnersbip; A bad $500 in 
trade for 9 mo., B $500 for 8 mo., and C $1200 for T mo.; 
they rain $488.70; what was each one's share. of the gain? 
Ans. A's, $113.94; B's, $162.06 ; C's, $212.10 
8. Four gentlemen rented a pasture-field for $62.40 ; tbe 
first put in 3 horses for 7 weeks, the second 4 horses for 8 
weeks, the third 2 horses for 13 weeks, and the fourth 5 
horses for 5 weeks; what should each pay? 
Ans. $12.60; $19.20; $15.60; $15. 
4. A, B, C, and D agree to clear a tract of woodland for 
$120; A worked 9 days of 10 hours each, B 15 days of 6 
hours each, O 10 days of 9 hours each, and D 8 weeks 6 


bours a day; what does each receive t wash. 
& Mr. Allen commenced business with N ee 
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the end of 3 months he took in Mr. Green, witb $1000 capi- 
tal, and at the end of 6 months Mr. Handy with $3000 
capital; at the end of the year they had gained $4020; 
required the ahare of each. Ans. $2400; $1260; 8360. 

6. Two persons, A and B, were in partnership 2 years; 
A st first put in $2500 and B $3000; at the end of 9 mo. A 
took out $800 and B put in $500; they lost in 2 yr. $3825; 
w hat was each one’s share of the loss? 

Ans. A's, $1440; B's, $2385. 

4. Three drovers, A, B, and C, hire a pasture for $51.70 
for 5 mo.; A put in 60 cows, B 80 cows, and C 90 cows; at 
the end of 3 mo. A sella 4 of his, B } of his, and C 4 of his; 
how much rent ought each to pay ? 

Ans. A, $18.00; B, $18.00; C, $20.70. 


SUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 


8. Aand B went into the hardware business, A’s capital being 
to B's as 5 to 7; at the end of 6 months A withdraws } of his capi- 
tal, and B of his, and during the year they lose $1480; what was 
each man’s share of the loss? Ana. A's, $585; B's, $845. 


9. Brown's capital was in trade 6 mo., Black's 8 mo., and 
White's 10 mo. Brown's gain was $750, Black's $1200, White’s 
$800, and the whole capital, $19880; how much did each own? 
Ans. $1000; 98400; $4480. 


REXMARE— Find each one's gain for 1 mo., and divide the whole capital tn 


1. A and B form a partnership; A contributes $1700, and 
is to have 4 of the profits; B contributes $700, and is to 


have 4 profits; each partner is to receive or pay interest at 


the rate of 6% per annum for any excess or deficit in bie pro- 
portionate share of capital. At tbe end of a year the profits 


are $900. How mucb bas each gained ? 


OPERATION. 
A contributed $1700 


$1600, and is entitled ann "m 
to 1 year's interest, or Excess $1 

$6, on his excess. B __ 08 
should contribute j, or Int. for 1 year $6.00 


1 of $2400 = 8800 
B contributed $700 


Deficit 


of 900 ¢ 600, and + 6 — 60€ 
of 900 — 300, and — 6 — 396 


i 


Rule.—I. Find the interest on the excess or deficit of 

each pariner’s share of capital, If there are addition: 
withdrawals, sublract the interest on the former from the 
gross profils, and add the interest on the later to the gross 
profits. 
II. Divide the profits thus obtained in the required pro 
portions, adding or subtracting the interest due to or by each 
partner respectively, and the result will be the net gai 
each. For the present value of each share, add to each 
partner’s original stock the net gain and the additions, and 
subtract the withdrawals. 


puts in $100 more than bis share, 
than theirs. 


WRITTEN EXERCISES. 


2. A and B form a partnership. A contr*butes 
is to have 3 of the profits; B contributes $2000 
have 3 of the profits; each partner is to recei 
interest at the rate of 6% per annum for any 
deficit in his share of capital. At tbe end of the 
the profits are $1500, and nothing is withdrewn. 
tbe worth of each share. Ans. A, $5000; B, 


SUPPLEMENTARY PROBLEMS. 
To be omitted unless otherwise directed 


averaging May 1; B adds W, averaging yt, L 


EQUATION OP PAYMENTS. 


5. Fourth year: Ou tho first of the year A sells 4 of his share to 
C, who thus becomes a pirtner: A's proportion of profits to be 4; 
Bs 4 as before; and C's j. A adds capital Jan. 1, $1800, B, averag- 
ing March 1, $9000, and C, averaging July 1, $800. A withdraws liv- 
‘ug expynees, averaging July 1, $1500, B, Sept. 1, $1200, and C, 
Nov. 1, $400. Profits, $1200. Required the worth of each share. 
Ans. A, $8880.27; B, $5075.64; C, $2744.09. 


EQUATION OF PAYMENTS. 


594. Equation of Payments is the process of finding 
the mean or equitable time for paying several sums, due at 


diferent times. 
3595. The Term of Credit is the time allowed for the 
peyment of a debt. 


596. The Average Term of Credit is the time to 
elapse before several debts due at different times may in 
equity be paid together. 

697. The Equated Time is the date at which several 
debts due at different times may be paid in one sam. 


598. The Focal Date is the date from which we begin 
the reckoning in averaging au account. 


CABE I. 


500. To find the average term of credit, when the 
terms of credit begin at the same time. 


1. A owes B $150 due in 5 months, and $250 due in 9 
months; what is the average term of credit? 


150 x 5 2750 
250 x 3750 


400 — )1500(31 mo. 


we have the same as a credit on 
-> if 91 has a credit 1500 
have a credit of <4, of 1500 months, which * 


A., 
months. 
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Rule.— Multiply each payment by its term of credit, and 
divide the sum of the products by the sum of the payments; 
the quotient will be the average term of credit. 

2 Th 


NoTES.—]1. If there are cepta in any of the payments, they 
jected when less than 50, and reckoned at $1 when more than 
fraction of a day in the answer is also rejected when lees than z, and 
reckoned : more than 3. 
. oe an 
diecount on the same sum an 
As practically, however, we gener. 
the same as interest, the rule aeeme 
really to lie open to this objection. 
. The time may also be found by dividing the sum of the interests on the 
any rate, by the interest on the sum of the payments for ! 
according to the unit of time used in the calculation. This 
c pm dpa 


WRITTEN EXERCISES. 


9. Henry Smith owes Thomas Jones $6000, $ due in 
3 mo., 4 in 4 mo., and the remainder in 6 mo. 
average term of credit. 

8. I owe $1500, j of which is due in 2 mo., $600 i in 5 mo. 
and the remainder in 7$ mo.; required tbe average term of 


credit. Ans. 4$ mo. 
4. A person owes $300 due in 4 mo., $400 due in 5 mo, 
$700 due in 6 mo., and $1000 due in 8 mo.; what is the aver- 
age term of credit? Ans. 6,5, mo. 
5. I bought merchandise April 1, 1876, as —: $4200 
for cash ; $2800 on 4 mo., and $1400 on 6 mo.; what is the 
equated time of permoti han, June 11. 
6. A gentleman bought a house, agreeing to pay ¢ in 
é mo., 4 io 9 mo., and the remainder in 1 yr.; required the 
average term of credit. Ans. T mo. 


REMARK.—Since the result will be the same whatever the sum owed, 
we may assume $1 as the capital, and proceed as before. 


SUPPLEMENTARY PROBLEMS. 


To be omitted unless otherwise directed. 


7. A merchant owes a certain sum, 4 of which is due in 4 ma, 
in 6 mo., j in 12 mo., and the remainder in 8 mo.; required th 
average term of credit. 

8. A owes a sum, § due on January 1, 4 on May 1, 4 on July | 
and the remainder on Sept. 1, what is the equated time for the psp 


ment of the whole, estimating from ths ira of Vennary t 
" Aa. Gag}. 


EQUATION OF PAYMENTS. 


Nots.—When the earliest date is not the first of the month, it is ofie 
more convenient to take the first of the month as the standard date. 


WRITTEN EXERCISES. 


2. Mr. Jobnson sold goods to one of his customers at dit. 


ferent dates, as stated. in the following bill: 
March 12, to the amount of $860 on 3 mo. credit. 


April 20.“ 10 $500 on 5 mo. 
May 18, $340 on 4 mo. 
July 30. ü $600 on 2 mo. 


What is the average term of credit and aleo the equated time 
for the payment of this bill? Ans. Term of credit, 88 da. 


from June 12; equated time, Qn. & 


PA 


440 NORMAL UNION ARITHMRTIC. 


8. Purchased of a merchant, at different times, the follow 


ing bill of goods: 
Feb. 14, to tbe amount of $600 on 6 mo credit. 


10 


Ans. Equated time, Oct. 15. 


4. I sold goods to Mr. Bowman at different times aud 


terms of credit, as follows: 
July 16, 1869, a bill of $800 on 3 mo. credit. 


a $500 on 4 mo. 

t à $350 on 6 mo. “ 

Jan. 24. 1863, “ $450 on 4 mo. 
March 10, à $600 on 3 mo. “ 


If be gives me his note for the amount, when, in equity 


l. A borrows $3000 to.be paid in 8mo.; 5 mo. before i 
was due he paid $800, and 2 mo. before it was due he paid 
$600; bow long after the expiration of the 8 mo. may the 
balance remain unpaid ? 
SoLUTION.—-À credit on $800 for 5 mo. is 
equivalent to a credit on $1 fur 4000 mo.; a 


credit on $600 for 2mo. is equivalent to a 
credit on $1 for 1200 mo.; and adding 


$1600, the sum which remains unpaid, . 
should have a credit of cy, of 5200 mo., 
which i is 3} mo. Hence 


Rule.— Multiply each payment by the time it was paid be 
fore tt was due, and divide the sum of the products by the 
sum remaining unpaid. 


WRITTEN EXERCISES. 
2. A borrowed $2400 to be pud in C mos A mo, mne 


AVERAGING ACCOUNTS. 84l 


being due he paid $600, and 3 mo. before due he paid $1200; 
at what time in equity should the remainder be paid? 
Ans. In 10 mo. 
8. I lent Mr. C. $1600 for 9 mo., 4 of which be paid in 5 
mo., and ¢ of the remainder in 6 mo.; how long, in equity, 
may the remainder remain unpaid ? 
Ans. 11 mo. after due. 
4. I borrowed of Mr. W. $400 for 3 mo., $600 for 5mo., 
and $800 for 6 mo.; at the end of 4 mo. I paid him $1200; at 
what time in equity should the remainder be paid? 
Ans. 1 mo. after borrowing. 
5. A milliner bougbt of Smith & Co, a bill of $240 for 
30 days, and $560 for 30 days; at tbe end of 16 days sbe 
paid $300, and at the end of 24days she paid $350; when, iu 
equity, should the balance be paid ? Ans. 56 daya. 


AVERAGING ACCOUNTS. 


602. Averaging an Account is the process of finding 
tbe mean or equitable time for the payment of the balance of 
the account. 


1. In the following &ccount, required the balance and 
the time when due: 


342 


BoruTtox.—8elect the date of the item first due as the focal date, end 
find the time the others are due after it; then multiplying each item by 
the corresponding time, and taking the sums of the products, we find that 
if paid on the 10th of May the Dr. items must suffer a discount of $1 for 
49400 days, and the Cr. items must suffer a discount of $1 for 41500 
days. Subtracting the two sums we find that the Dr. side must suffer 
a discount of $1 for 7900 days more than the Cr. side, hence $850, the 
balance of the items, must suffer a discount of y+, of 7900 days, whi 
is 224 days. Hence the balance is due 23 days after May 10th, or June 


lst. Hence we have the following 


Rule.—I. Find when each item is due, take the earlirs. 
date as the focal date, find the difference between the focal 
dale and the remaining dates, and multiplu each stem by the 
corresponding difference. 

II. Balance the columns of products and also the columns 
of items, and divide the former by the latter: the quotient 
added to the focal date will give the equated time. 

III. If the two balances be on opposite sides of the account, 
(he quotient obtained must be subtracted from the focal date. 


NCRMAL UNION ARITHMETIO. 


Notes.—1. Other dates than the earliest might be selected as the focal 
date. 


If we reckon from the last date we have the interest instead of the 
discount. 
2. Instead of products we may obtain the iMterest at any per cent. on each 
item, and divide the balance of interest by the interest on the balance of 
. the account for one day ; the quotient wil] be the number of days to bv 
added to or subtracted from tbe focal date. 


WRITTEN EXERCISES. 


2. What is the balance of the following aceount and when 
is it due? Ans. Balance, $450 ; due Jan. 98d. 


DR. CHARLES HARDING. Oa. 


1872. 1872. 
Jan. 8 To Mdee., #600 | Jan. 27| By Cash, epo 
March 5| To Sundries, $400 April 100 * 20 cows, $400 
April 20 To Mdee., $550 || May 16| " Sundries, | 989 


8. What is the balance of the following account, and wheo 
is it due? Ans. Balance, $205; due July 31st 


DR. Henry T. Osnorn. 


1871. 
May 1/)To Sund. on 3 mo. | $375 
May 18 ti 3 mo. | $230 
Juse 20 Nod \\ 


e 3 mo. 
July 16,'to Cash, 


m 
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4. The following account was settled by Mr. Kready giv- 


ing his note for the balance; required the face of the note 
and the time when interest commenced. 


& What is the balance of the following account, and if a 
Bote is given, when does interest begin? 


Ans. Balance $900; Int. from Dec. 18, 1871. 


SMITH, IN ACC'T WITH BRADFORD. Cn. 


SETTLEMENT OF ACCOUNTS. 


603. An Account Current is a written statement of the 
debit and credit items of business transactions between two 


parties. 
604. The Adjustment of an account is the determining 
of the balance due at a specified date. 


6008. An account is Settled upon payment of the 
adjusted balance, or by carrying it to another account. 


In finding the cash balance, interest should be allowed on each item 
for the time between the day it ia due and the day of settlement. 


Rule.—I. Find the interest on each item from the time it 
becomes due to the date of settlement. 

II. Add the interest to the item tf due before the date of 
gettle ment, and sublract i when the item is due after the 


NoTES.—1. An account may be ad) 
amount of the balance from the time 
Heme t. 
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3. In averaging an account, we find at what date the balance is due; in ad. 
justéng an account, we find what balance is due at a epecifled date. 


WEITTEN EXERCISES. 


1. Required the cash balance of the following account, 
July 16, 1875, interest at 6 per cent. Ans. $300.60. 


CHARLES PANCOAST, IN ACCOUNT WITH MARCH & Co. 


1875 
To Mdae. on 8 mo. | 450,00 || March Ti 

‘t 8 mo. | 850/00 || April 18 
« , % mo. 30000 || July 


200/00 
30000 


400/00 


wom 


éé 


3, 


2. Required the cash balance of the following account, 
Aug. 8, interest 6 per cent. Ans. $150.171. 


WALTER Ross, IN ACCOUNT WITH JAMES OSBORN. 


1874 
March 16, To Mdse., 3 mo. Cash, | 500/00 
'9 mo. 4 «x 800 00 
66 tá 3 mo. té té 900 
4 u 3mo. 6 44 700 100 


ACCOUNT SALES. 


606. An Account Sales is a written statement, rendered 
by an agent or consignee to the consignor, of the sales of 
goods consigned, the charges, and the net proceeds. 


1. Account sales of 400 barrels of pork received from 
Bibbs and Waterman of Chicago Xo be sold on their 4 and 


ACCOUNT SALES. 


1875 


Oct. |28/8old 100 bbl. pork 20000 1b. @ 75 on 30 da. 1400 
Nov. |11; * 250 * “ ‘ 3000 
e 620 


. What are the net proceeds of the above &ccount, and when 
is it due? Ans. $4524.44: Nov. 20. 

2. A commission merchant in New York received a con- 
signment from Milwaukee, Sept. 1, 1874, of 800 barrels of 
flour, paying for freight $250, and drayage $27.50. He sold 
Sept. 3, 200 barrels @ $6.50; Sept. 12, 150 barrels (a) $7 at 
30 days; Sept. 18, 250 barrels (a) $6.15; Sept. 30, 200 bar- 
rela (2) $7. The commission was 24%, guaranty 2195, and 
storage $40; required the net proceeds and the equated 
time. Ans. $4960.44; Sept. 23. 


NORMAL UNION ARITHMETIO. 


SECTION X. 


INVOLUTION AND EVOLUTION. 


INVOLUTION. 


608. Involution is the process of finding any power of 
a number. 


609. A Power of a number is the product arising from 
using the number several times as a factor. The number 


itself is called the first power. 


G10. The Second Power of a number is the product 
obtained by using the number twice as a factor. Thus, 16 
is the second power of 4, since 4x 4=16. 


611. The Third Power of a number is the product ob. 
tained by using the number three times as a factor. "Thus 


64 is the third power of 4, since 4x 4x 4— 64. 


612. The Fourth Power of a number is the product ob. 
tained by using the number four times as a factor; the Ny 
Power, five times as a factor, etc. 


613. The Degree of a power is indicated by a small 
figure, called an erponent, placed at the right and a little above 
the number. Thus, 5? represents the 2d power of 5, 68, the 
third power of 6, etc. 


614. The Exponent indicates how many times the num- 
ber is used asa factor. Thus, 8? denotes that 8 is used as 
a factor three times; that is, 8x 8x8, which equals 512. 


The sxo. power of a number is called its square, because the ares 
of a que e uals the product of its two equal sides. The third power 
of a namie: is called its cube, because the product of the three equal 
sides ot s cuoe gives its contents. 


PRINCIPLES. 
]. A power of a number ts obtained by using the number 
as a factor. as many times as there are units tn the degree. 
^. The product of any two powers of o number equale a 
' 9f the number denoted by the sum of the exponemia. 


INVOLUTION AND EVOLUTION. 941 


For, if we multi maltipiy the cube of a number by the Ath power of the 
number, we will y have the namber used seven times an a factor 
or the 7th power of the number; thus, 5^ x 5 (ö x 5 x 5) x (5x A 
x 5x 6) 57; and the same may be shown in any other case. 


For, if we square the cube of a number, we will evidently use the 
number as a factor Aso times three times, or eir times; thus, (5*)* = 6° x 
ber by Prin. 2, equals 5°, and the same may be shown in any 


MENTAL EXERCISES. 


1. The cube of 4 equals 4 used how often as a factor? 
2. How often is 6 used as a factor in finding the 5th power of 6? 
8. How often is 5 used as a factor in the cube of the square of 5? 
4. What power of 6 is 6? multiplied by 6° ? 
5. If we multiply 7? by 7‘, what power of 7 shall we have? 
6. What power of 4 is equal to 4° multiplied by 47 
J. What power of 8 is equal to 8? x 8* x 8*? 
8. What power of 2 is the square of the square of 3? ? 
9. The square of a number equals 8 times that number; what is 
che number ? 
10. What number multiplied by 6 gives à of the square of the 
number for a product? 
11. What number multiplied by 16 gives $ of the square of the 
number for a product ? 
12. What fraction multiplied by $ equals } of the square of the 
fraction? 
13. What number multiplied by 12 and 9 gives 4 of thc cube of 
the number for & product ? 


WRITTEN EXERCISES. 
J. Find the square of 16. 


SoLuTION.—To find the square of 16 we multipl 16 
by itself and we have 256. To find the cube of 1 


would multiply 256 by 16. 


2. Square 15. Ana. 225.) 6. Cube 14. 
8. Square 32.  4ns.1024.| 7. Cube 35. 
4. Square 76. Ans.5776.| 8. Cube 61. 


& Square 205 Ans. 42025.| 9. Cube 99, 
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Find the value of 


10. 452, Ans. 2025.18. (194)*. Ans. 19584 
11. 24. Ans. 13824. 19. (3.8) “. Ans. 208.5136 
12. 384. Ans. 2085136. 20. (1. 25). Ans. 1.953125. 
18. (H)“. Ans. +44. 21. wA Ans. 51120.0625, 
14. 83x 8*. Ans. 85. 


SQUARING NUMBERS. 


615. There are Two Methods of squaring numbers. 
called the Analytic or Algebraic, and the Synthetic or Geo 


metrical. 
616. The object of these methods is to find tbe law of 


forming tbe square, and thus prepare for corresponding 
methods of explaining Evolution. 


NOTE.—Teachers who prefer the geometrical method of explatning evo 


lution may allow pupils to omit explaining involution by the analytic 
method, and vice versa. 


1. Find the square of 25 analytically and synthetically. 


ANALYTICAL SoL.—Twenty-five 
equals 20 plus 5, or 2 tens plus 5 


uals 2023, and 625 — 203 -E 2 x (5 x 20).- 5? 
T. 2 x (5x 20) 
are of 25 equals the square 
r hi 


100 — 200 square units. Now add the little 
square on CG, whose area is 5? — 25 square 


units, and the gum of the different areas, 400 


CUBING NUMBERS. 


Nors.— Whea there are three figures, after did lower: second 
as above, we must make additions to it, as we did to the firs’ square. 


there are four figures, there are three additions, etc 


Ans. 1591. 10. 461. Ans. 918089. 


Ans. 9116.|11. 103. Ans. 494209. 
Ans. 8249.112. 2005. Ans. 4020025. 
Ans. 6084.|18. 4628. Ans. 91418384. 


617. The following principles derived from the above 
solutions are important, and should be committed to memory: 


SENG? --9 times TENS X UNIT8A- UNITS, 

2. The square of a number of three figures equals HUN- 
DREDS?-]-2 times HUNDREDS X TENS-+ TEN8? + 2(HUNDREDS+ 
TENS) X UNITS 4- UNITS?. 


G18. These principles may also be expressed in sy1abola. 


Let e represent units figure, f tens, Je hundreds, and T 
thousands, and a period between two lettera denote their 
multiplication; then we have 


(£--w)? = €74+-2t.u+u?. 
(h-Ft--w)? =h?+2h.t+ t5-9(h4- t).u4- u. 
(T+h+t+u)? = T? -2 T. h +h + 2(T+h).t + 89 4 
2(7+h+t).ut+ee?. 


CUBING NUMBERS. 


919. There are Two Methods of cubing numbers, called 
the Analytic or Algebraic, and the Synthetic or Geometrical 
method. 

620. The object of these methods is to find the law of 
forming the cube, and tbus to prepare for correspondiag 
methods of explaining Evolution. 

J. Find the cube of 35 by the analytical method. 


NORMAL UNION ARITHMETIC. 


OPERATION. 


209 +2 x (5 x 20) 4-63 
20 +- 5 


5 x 20 ＋ 2 x 5? x 20 ＋ 5* 
20 ＋2 X 5 x 20 — 5% x 20 


— 20'+3x 5 x 207 +38 x 5* x 20 4- 5! 


D times 2 x 


W 


9 


umes 2x 5x 


next we have 20°; hence 
Therefore the cube of 


tenets. 
$2. Find the cube of 45 by means of the cubical blocks. 
Fig. 1. 
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Noza. — When there are three In the number, complete the second 
eube as above, and then make and complete the third in the same 
manner: or let the first cube represent the cube already found, and then 


proceed as st first. 
Cube the following numbers: 
8. 13. Ans. 1728.) 8. 36. Ans. 46656. 
4. 16. Ans. 4096. | 9. 42. Ans. 14088. 
Ans. 5839. | 10. 65. Ans. 274625 
Ans. 12167. 11. 84. Ans. 592104 
Ans. 39304. | 13. 327. Ans. 34965183, 


621. The following principles are important, and should 
be committed to memory: 


PRINCIPLES. 


l. The cube of a number consisting of two figures equate 
TENS? + 8 times TENS? X UNITS + 3 times TENS X UNITS? + 
UNITS. 

9. The cube of a number consisting of three figures 
equate HUNDREDS? + 3 times HUNDREDS? X TENS+ 3 times 
HUNDREDS X TENS? + TENS? + 3 times (HUNDREDS + TENS) 
K UNITS--8 limes (HUNDREDS + TENS) X UNITS? + UNITS? 


GBB. These principles may also be expressed in symbols 
as follows: 


= A5--3h3.t-- 3h.t2 + t2+ 36R Tt). u 1 
3(À + t). ur + u. 


EVOLUTION. 


6338. Evolution is the process of finding a root of a 
number. 


G24. A Root of a number is one of its equal tactors. 
Roots are of different degrees; as, second, third, etc. 


G25. The Square Root, or second root, of a number ie 
one of ita two equal factors. Thus, 8 is the square root of 
64, since 8x 8 — 64. 


G26. The Cube Root, or third root, of a number is one 
of ita three equal factors. Thus, 4 is the cube root of 64, 
since 4x 4x 4=—= 64. 
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, 627. The Fourth Root, is one of the four equal factors 
the fifth root is one of the five equal factors; ete. 


628. The Symbol of Evolution is /; thus, 4/64 or 
o/ 64, denotes the square root of 64; 4/64 denotes the cube 
root of 64. 


629. The Index of the root is a small figure placed in 


the angle of the symbol. The indeæ indicates the degree 
ef the root. 


Root are also indicated by the denominator of & fractional exponent; 
thus 91 denotes s; 271 denotes 827, etc. 


630. The following principles of involution are given 
to enable us to determine the number of figures in the root: 


PRINCIPLES. 


1. The square of a number contains twice as many fig- 
ures as the number uself, or twice as many, less one. 


Dem.—The square of 1 is 1, and the square of 9 is 1121 
81, hence the square of a number consisting of one 9? = 81 


— r consisting of one or (wo figures. 103 zz 100 
X. tho aquam ‘of 99, the largest number af two 99$ == 9801 


2. The cube of a number contains three times aa many 
figures as the number ilself, or three times as many, less 


one or two. 


Dem.—The cube of 1 is 1, and the cube of 9 is 
729, hence the cube of any number consisting of one 
Ggure is a number consist’ of one, two, or three 
gures. The cube of 10 is 1000, a number of four 90° == 970909 
ügures, the cube of 99 is 970299, a number of six 

hence the cube of a number consisting of two figures onde 
pir e or sz figures, that is, three times two, or three times two lem om 
or two. The same may be shown for the cube of a number 
any number of figures. 


EVOLUTION BY FACTORING. 


631. When tbe number is a perfect power and the $è 
tare are easily found, the toot of a number can be e 


j by the following 


EVOLUTION. 355 


Rule.— Resolve the number into its prime factors, and 


for the square root form a product by taking ONE of every 
TWO equal factors; for the cube root ONE of every THREE 


equal factors ; etc. 


WRITTEN EXERCISES. 
1. Find the square root of 144. 


SoLuTION.—We first resolve the number into its OPERATION. 
prime factors. Since the square root of a number is 


one of its two equal factors, we take one of every two 
equal factors and have 2X 2 X 3—12. Hence the 
equare root of 144 is 12. 


Nors.—We have marked the factors taken with a 
Artie star, and it will be well for the student to do the 


same in his solutions. 
Solve the following problems: 


9. V 256. Ans. 16.| 7. 3/592104. 
8. “44100. Ans. 210.| 8. “20736. 


4. “32400. Ans. 180.| 9. “1679616. 
5. 9$ 13824. Ans. 24. 10. “248883. 
e. 9/46056. Ans. 36. 11. %5489031744. 


MENTAL EXERCISES. 


1. The square of a number is 64; what is the number? 
2. 3 of the square of a number equals 27; what is the number? 
3. The equare of twice a number equals 64; what is the number? 
4. The square of $ of a number equals 100; what is the number! 
5. The square of twice a number is 18 more than twice the square 
ol the number; what is the number? 

6. Twice the square of a number is 8 more than 6 times the square 
of half the number ; what is the number? 

1. Fifteen is 3 more than § of the cube of a number; what is that 
aumber? 

8. Jof the cube of a number is 10 more than the cube of 3 of the 
aumber; what is the number? 

9. The square of a number divided by the number equals 8; what 
is that number? 
10, The square of a number divided by 4 of the number equals 12 
what is the number? 

11. The cube of a number divided by the number equals 86 what 
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13. The 4th power of a number divided by the square of the num 
ber equals 49; what is the number ? 
13. The square of a number divided by 3 of the number equals 
FJ; what is the number? 
11. A number divided by 6 gives double the square root of the 
number: what is the number? 
15. The square of a number multiplied by one-half of the number 
equals 32; what is the number? 
16. $ of à of the equare of a number, multiplied by 1 of $ of the mæ- 
ber, equals 4; what is the number ? 


SQUARE ROOT. 


632. There are Two Methods of explaining the general 
process of —Ü the square root, called the Analyti 


or Algebraic Method, and the Synthetic or Geometrical 
Method. 


633. The Analytic Method of square root is so called 
because it analyzes the number into its elements and derives 


the process of evolation from the law of involution. 


634. The Geometrical Method is so called because it 
makes use of a geometrical figure to explain the process of 


extracting the root. 


NoT£.—With young pupils who have a difficulty in understanding e 
tion it will he well to. them upon the method of doing the work, 2% 


ulring them to the tion until better fe 
req ng - give explanation they are prepared 


]. Extract the square root of 1225. 


cor — on.—Since OPERATION. 
e square of a number contains 1 3 

1 — l Ll eiaa " 
elf, or twice as many leas one, the — 
square root of 1225 will consist of 
two places, and hence will cunsiat 
of tens and units, and 1225 consists 


of tens? ＋ 2 X tens X units ＋ units’, 


uare is contained in 1925 is Gis 


ave 225, which equals 2 T 


twee, which 3 60 
Hence the square root 


SQUARE ROOT 


OPERATION. 
1225(30 
30? = 900 5 


30x 2-060 32535 
(60 4-5) x 5 — 325 


as the 


and separate the number into 


ber whose square is contained 
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III. Double the root found and place it at the left for a 
TRIAL DIVISOR ; divide the dividend, excluding the right 
hand term, by this divisor; the quotient will be (he second 
term of the root. 

IV. Annez the second term of the root to the trial div 
sor for the TRUE DIVISOR, multiply the result by the second 
term of the root, subiract the product from the dividend, and 
bring down the next period for the next dividend. 

V. Double the root now found for a second TRIAL DIVI- 
BOR, find the third term of the root as before, and thus pro- 
ceed until all the periods have been used. 


Extract the square root of 
1. 256. Ans. 16.| 7. 59049. 


9. 625. Ans. 95.| 8. 46656. 
9. 129. Ans. 21.] 9. 117649. 
4. 1296. Ans. 36.|10. 262144. 
5. 2401. Ans. 49.11. 390625. 
6. 4096. Ans. 64.| 19. 5164801. 


Find tbe square root of 


21. . 0655386. Ans. 886. 
22. 53.1441. Ans. 1.99. 


APPLICATIONS OP SQUARE ROOT, 857 


APPLICATIONS OF SQUARE ROOT. 


635. The Applications of Square Root to problema 
involving geometrical figures are extensive. 


636. The Side of a square is equal to the square root of 
its area. 


WRITTEN EXERCISES. 


l. A man owns a farm in the form of a square which con- 
Ains 10 acres; how many rods in length or breadth is it? 


ual 10 x 160, or 1600 eq. rd.: extracting 


SOLUTION.—The 10 acres 
the square root, we have 40 


2. A man has a square lot of land containing 1440 acres; 
bow many rods in length or breadth ? Ans. 480 rods. 
8. A man has a rectangular board 128in. long and 32 in. 
wide, from which he makes a square table as large as possi- 
ble; required its length. Anz. 64 in. 
4. A general trying to mass his army into a solid squar 
of 80 on each side, found he lacked 500 men to complete th 
square; how many men in bis army? Ans. 5900. 
5. A general attempting to draw bis army of 9480 men 
into a square found he had 71 men over; required the num. 
ber of men in rank and fle. Ans, 97. 
6. What would it cost to fence a square lot, containing 
160 acres, at the rate of $4 per rod? Ans. $2560. 
7. A general drew up his army of 27175 men in three 
equal squares, and found he had 168 over in the first, 182 in 
tne second, and lacked 200 in the third; what was the num- 
ber of men in the side of each square? Ans. 96. 


RIGHT-ANGLED TRIANGLES. 


637. A Right-Angled Triangle is a triangle which hee 
dne right angle. C ns 
638. The Base of a triangle is the i 

T 
J 

* 


aide on which it stands; as AB. 

639. The Perpendicular is the 
wide which forms the right angle with 
the base; as BC. 
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610. The Hypothenuse is the side opposite the right 
angle ; as AC. 

641. The Principles of right-angled triangles are as fol- 
lows: 


PRINCIPLES. 


1. The square of the hypothenuse equals the sum of th 
squares of the other two sides. 

2 Hence, the square of either side equals the square o/ 
the hypothenuse, diminished by the square of the other side. 


Norz.— The smallest integers which can express the relation of the three 
sides of a right-angled triangle are 3, 4, and 5. We may bave an infinite 
number of right-angled triangles with their sides in this relation. Other 
relations are 5, 12, aud 18; 8, 15, and 17, ete. 


WRITTEN EXERCISES. 


1. The two sides of a right angled triangle are 51 and 68 
inches respectively ; required the bypotbenuse. 


SOLUTION.—H y pothenuse= 5194-693 = V 1295 = 85, Ans. 


2. The hypotbenuse of a right-angled triangle is 115, the 
base 92; what is the perpendicular? Ana. 69. 
8. A ladder 65 ft. long is placed against a house ao that 
its foot is 25 ft. from the house; how high does it reach? 
Ans. 60 ft. 

4. A rectangular lot of land is 1080 rods long and 810 
rods broad; what is the distance between two opposite cor- 
ners ? Ans. 1350 rods. 

6. Two veseels sail from the same port, one sails north 3 
miles an hour, the other west 4 miles an hour; how far sre 
they apart in 2 days? Ans. 240 miles. 

6. A ladder 82 ft. long stands close against a building; 
how far must it be drawn out at the bottom that the top 
may be lowered 2 feet? Ans. 18 fl. 

7. A pole was broken 52 ft. from the bottom, and fell so 
that the end struck 39 ft. from the foot; required the length 


SIMILAR FIGURES. 


SIMILAR A 


448. The Principles of similar figures derived from 
| geometry are as follows: 


PRINCIPLES. | 
1. Theareas of all similar figures are to each other a 
the squares of their like dimensions. 
2. Hence, the like dimensions of similar figures are te 
each other as the square roots of their areas. 


WRITTEN EXEROIS ES. 


1. The area of a rectangle is 270 and one side is 18; what 
is the area of a similar rectangle, the longer side being 24? 


SOLUTION „—Since the rect- 


Eg. we have 480. 


2. There are two circular gardens, one 5 rods in diameter 
and the other 80 rods; the second is how many times as 
large as the first ? Ans. 36 times. 
8. I have a lot 20 rd. long and 16 rd. broad ; what are the 
dimensions of a similar lot 4 times as large? Ans. 40; 39. 
4. The area of a circle, whose diameter is 20 feet, is 314.16 
equare feet; what is the diameter of a circle whose area is 
18.54 square feet ? Ans. 10 ft. 
& A farmer has a rectangular field 80 rods long and 60 
| wide; what are the dimensions of another similar field con- 
taining 184 acres ? Ans. 584 rd.; 40 rd. 


gin. 


€. If a horse tied to a post in the centre of a field by a 
rope 1 eh. 78 li., can graze upon an acre, what length of rope 
would allow it to graze upon 5$ acres? Ans. 4 ch. 154 Ii. 

7. If a pipe 14 in. in diameter pour in a cistern 46 gal in 

^ @ given time, how much will a pipe 3 in. in diamet - 

— im, in the same time? Ans 


360 


NORMAL UNION ARITHMETIC. 


8. Ifa pipe whose diameter is 1.5in. fill a cistern in 5 howrs, 
in what time will a pipe whose diameter is 3 in. fill the same 


cistern ? Ans. 1} hours. 
So. — It pours in 4 times as much, and fills it in 3 of 5 hours. 

9. Required the distance between a 

lower corner and the opposite upper 


eorner of a room 48 feet long, 20 feet 
wide, and 39 feet high. 


Ans. 65 feet. 


CUBE ROOT. 


644. There are Two Methods of explaining the general 
process of extracting the Cube Root, called the Analytic or 


Algebraic Method, and the Synthetic or Geometrical Methou. 


645. The Analytic Method of cube root is so called 
because it analyzes the number into its elements, and derives 
the process from the law of involution. 


646. The Geometrical Method of cube root is so called 
because it makes use of a cube to explain the process. 


1. Extract the cube root of 91195. 


ANALYTIC SOLUTION. OPERATIOX. 


—Bince the cube of a 91125( 40 
40 = 64000 5 
trial di 3 x 40° —4900 =e 
wisor, 3 X = 
three times as many less one 3x 40x 5— 600 
or two, the cube root of B= 95 


91125 will consist of two true divisor, 5425| 27196 


SHOWN BY LETTERS. 


A+ 34 x ut 3t X v -- v = 91125 45 
6 — 408 = 64000 


tens.  Cubing the 


and subtracting, we have — 
27125, which equals 3 x 


GAF Bx uu) Xu — 5495 x 5 — n 
tens! X, unita + 3 X, Leno 
X wed! -+ units’. Now, since 3 X lens! X units is much greater tha» 
$ X tena X unite? 4- und, 91195 consists principally of 3 times iens X 
anels hence, if we divide by 3 times tend, we can n thé unis 


CUBE ROOT. 
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Finally removing E, F, and G, there remains only the little cornes 
cube H, Fig. 4, whose sides are 5 units, and the surface of one of its faces 
5˙ . 25 square units, We now take the sum of the surfaces of the solide 
remaining after the removal of the cube A, and multiply this by the 
common thickness, which is 5, and we have their solid contenta equal to 
(4800 -+- 600 -]- 25) x 5 = 27125 cubic units, which, subtracted from the 
number of cubic units remaining after the removal of A, leaves no re- 
mainder, Hence the cube which contains 91125 cubic units is 40 -|- 5 
or 45 units on a side. 


NoTE.—Tbhis can also bo explained by build 
separating it into ite parts, for which see 


647. We will now solve a problem with three figures in 
the root, indicating tbe solution by means of letters, and ab- 
breviating the operation asin practice. A point like a period 
indicates the multiplication of the letters. 

SHOWN BY LETTERS. 


up the cube instead ot 


3A 3 —8 «2003 z= 120000 
SA.6 = 8 x 900 X40 24000 
£9 = 403 = 1600 


NoTzs.—1. By the geometric method, when there are more than two fig- 
ures we remove the first cube, rectangular slabs and soli 
and we bave remaining three slabs, three solids, and a 

2. The method employed in actual practice is derived from the other by 
omitting ciphers, using parte of the number instead of the whole number 
each time we obtain a figure of the root, etc. It will also be seen d 


separating the number into periods of 3 figures each, we have the number 
D in the root, the part of the nwinber used in obtaining each figure of 
root, etc. 


Rule.—I. Begin at unils and separate the number tate 
xeriods of three figures each. 
II. Find the greatest number whose cube is contained in 
the left hand period, write il for the first term of the root, 
sublract its cube from the left hand period, and annex the 
next period to this remainder for a dividend. 
III. Multiply the square of the first term of the root by 300 
Jor a TRIAL DIVI8OB divide the dividend by it, and the resull 


| 
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second term of the root by the first term, and also the square of 
the second term; their sum will be the TRUE DIVISOR. 

V. Multiply the true divisor by the second term of the root, 
subiract the product from the dividend, and annex the next 
period for another dividend. Square the root now found, muk- 
tply by 300, and find the third figure ae before, and thus con 
tinue until all the periods have been used. 


Norm. —I. If the product of the true divisor by the term of the root ex. 
ceeds the dividend, the root must be diminished by a unit. 

2 When a dividend will not contain a trial divisor, place a cipher in the 
root and two eipbers at the right of the triul divisor, bring down the next 
period, and as befcre. 

8. To and cube root of a common fraction, extract the cube root of 


tooth terms. When these are not perfect cubes, reduce to a decimal and 
then extract the root. 


4. By cubing 1, .1, .01, etc., we see that the cube of a 1221 


decimal contains three times as many decimal as (he — .1* = ,001 
decimal ; hence, to extract the cube root of a decimal, .01° =. 000001 


we point off the decimal in periods of three figures each, 


WRITTEN EXERCISES. 
Find the cube root of 


1. 15625. Anz. 25. 
2. 19683. 


19. 25713853. Ans. 137. 
13. 1124864. Ans. 104. 


„14. 41063625. Ans. 345. 
15. 130323843. Ans. 507. 


16. 424%. Ans. +4 
117. 389.017. Ans. 1.3. 


18. 259.6940 72. Ans. 6.38. 


Ans. 74. 19. 4. Ans. 1.58744. 

Ans. 83. 20. 5. Ans. 1.10994-. 
10. 851315. Ans. 95. 21. 6. Ans. 1.81714. 
11. 1860867. Ans. 123. 99. 2. 


our previous work. 


Nore.—This method originated with Prof. Frank Albert, who has 
his classes for many rea 0 tanght it to 
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1. Extract the cube root of 14706125. 


SonLuTION.—We find as be. 

fore the number of figures in 

the root, and the first term of 

the root, cube, subtract and 

oring down the first period. 
e 


Bq 
term, and dividing find the 
second term of the root to be 4. 
We then, as before, take three 
times the product of the first 
and second terms, and the 
square of the second term, and 
add these to the trial divisor as 

a correction to obtain the true divisor, 1456. We then multiply 1456 
by 4, and subtract and bring down tbe next period. 

We then, vo find the next @ il divisor, take the square of the last 
term, which is 16, and add it *o the previous (rue dieisor and the dee 
corrections (which were added to the previous trial divisor), aad we 
have 1728 as the next trial divisor. 

Then to find the true divisor, we add 8 times the product of the 
last term of the root into the previous part of the ront, and also the 
square of the last term, aud have 17 for the true divisor. Mul- 
tiplying by 5 we have 882125. 


Nors.—No rule need be given for the method, as it is merel 
tion of the previous method. The (rue divisor ia obtain exactly se 
before; the abbreviation in obtaining the trial divisor is easily 
bered by noticing that it equals the square of the Last term, pius tho (rut 
divisor, plus the corrections used in finding that divisor. 


The method is indicated in the following formula: 
1. TRUE Drvison-— TRIAL Drvi8s0R-+PRODUCT-+SQUARRB. 
9. TRIAL DivisoR—sQuaRE+TRUE DrvISOR-]--OORRECTIONS. 


176425 T. D. 882125 


a O — I | = 


a modifos 


The method is readily explained either by the blocks or the atge 
braic formula. 


2. Extract the cube root of 105154048. 


SOLUTION.—We find the first 
term of the root, the first trial 
divisor, and the true divisor, as 
in the ordinary method. 
Then to find the next trial divi- 
sor, we square the 7, and take 
the sum of this eguare, the (rue 
divisor, and the correction to the 
precious trial divisor. We find 
the next true divisor as in the 
ordinary method of cube root. 
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g 
lj 


2 
* 
3 


corrections, and we have 


880088. We find the next 
frue divisor as before, eto. 


Extract the cube root of 
f Ans. 231. | 9. 633839.779. Ane. 85.9. 
Ans, 327. | 10. 16348384872, Ans. 2688. 


11. 8427892875. Ans. 2085. 
Ans. 652. | 19. 4.080659192. Ans. 1.608. 
Ans. 1234. 13. 16503.407330. Ana. 25.40. 


2 other methods of extructing cube root, see Brooke's Higher 
| 
| 


Ans. 845. 


APPLICATIONS OF CUBE ROOT. 


649. The Applications of cube root to problems in. 
volving geometrical volumes, such as cubes, parallelopipe- 


dona, spheres, etc., are extensive. 
650. Tbe Edge of a cube is equal to the cube root of ite 


WRITTEN EXERCISES. 


eubical block whose contents are 405224 ca. ft. Ans. 5416. 
©. What is tbe entire surface of a cube whose cubloas 
contents are 91125 eubic feet? Ana. 12150 «4, €. 
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4. What is the edge of a cube which shall contain as much 
as a solid 20 ft. Gin. long, 10 ft. 8 in. wide, and 6 ft. 9 in. 
high? Ans. 11.4 ft.—. 

5. What is the depth of a cubical cistern which shall 
contain 200 gal. (231 cu. in.) of water? Ans. 35.9 in.— 

6. A farmer had a cubical bin which contained 50 buab- 


elg of grain ; what was iva depth ? Ans. 3.962 ft.+. 
7. What would it cost to plaster the bottom and sides of 


a cubical reservoir which contains 100 barrels of water, at 
6 cents a square foot? Ans. $16.85. 


SIMILAR VOLUMES. 


651. Similar Volumes are such as have the same shape, 
but differ in size; as, cubes, spheres, etc. 

652. A Dimension of a volume is a length, breadth, 
height, diameter, radius, circumference, etc. 


G53. The Principles of similar volumes are derived 
from geometry. 


PRINCIPLES. 


1. Similar volumes are to each other as the cubes of their 
ike dimensions. 
2. Like dimensions of similar volumes are to each other 
as the cube roots of those volumes. 


WRITTEN EXERCISES. 


1. A man bas two balls, one 6 in. in diameter, the other 


2 in.; the first is how many times as large as the second? 


SOLUTION. -By t the le above 
we have the pro os n: 21.765 


and since the 
term multiplied by the 


to the 4th, we have lst term 2d term 


will u ball 4 in. in diameter weight 
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4. If a cubical box 4 ft. long, hold 51.43 bu. of grain, how 
much will a cubical box 6 ft. long hold? Ans. 173.58 bu. 
& If a haystack 12 feet in diameter contain 15 tons, what 
is the diame“er of a similar stack of 190 tons? Ans. 24 ft. 
6. Ifa man ö ft. high weigh 150 lb., what is the weight of 
@ man of similar build whose height is 6 ft? Ans. 259} lb. 
7. The sun is 885680 miles in diameter, and the earth 
1913 miles; the sun is how many times as large as the 
earth ? Ans. About 1123. 
8. Tbere are two balls whose diameters are respectively 
3 in. and 4 in.; what is the diameter of a ball whose contentae 
are equal to them both? Ans. 4.5 in. nearly. 


Svue.—Cube 3 and 4, take their sum, and then compare this with either 
of the given balls. 


HIGHER ROOTS. 


HIGHER ROOTS. 


654. Any root whose index contains only the factors 2 
or 3 can be extracted by means of the square and cube root 


according to tbe following principle: 


PRINCIPLE. 


A root of a number equals a rool of a root of the number, 
in which the product of the tndices of the two latter roote 
equals the index of the former. 


Since the square of the cube of a number equals the sixth power, 


the sixth root of a number equals the square root of the cube root of 
the number, and the same is true in any other case. 


WRITTEN EXERCISES. 
1. Extract the sixth root of 4096. 
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SECTION XI. 
SUPPLEMENT. 


The SUPPLEMENT contains additional matter for advanced classes, 
It may be omitted in schools requiring a shorter oourse, or such 
parts of it may be studied as the interests of the pupils indicate. 


655. A Series is a succession of numbers, each derived 
from the preceding by some fixed law. 
G56. The Terms of a series are the numbers which 
compose it. The Zzrtremes are the first and last terms; 
the Means are the terms between the extremes. 
657. An Ascending Series is one in which the terms 
increase from left to right; & Descending Series is one in 
which the terms decrease from left to right. 


ARITHMETICAL PROGRESSION. 


658. An Arithmetical Progression is a series of num. 
bers which vary by & common difference; as 3, 5, T, 9, etc. 


659. The Common Difference is the difference betweel 
any two consecutive terms; thus, in the above series the 
common difference is 2. 


660. The Quantities considered are five, any three of 
which being given, the others may be found. 


QUANTITIES CONSIDERED. 


1. The first term. 3. Tbe common difference. 
2. The last term. 4. The number of terms. 
5. The sum of all the terms. 


CABE I. 


601. Given, the first term, the common défforenes, 
and the number of terms, to find the last term. 


IJ. The first term is 3, the common dKerence 3, and pam 
ber of terms 10; required the \ast term. 


ABITHMETICAL PROGRESSIOR, 


3 plus once the common 


difference, third term equals 3 plus — — 
tance the common difference, etc.; ah 32830 


he common difference multiplied by the number of terma 
less one. 
NoTE.—In a descending scries we must subtract instead of adding. 


9, Given the first term 4, the common difference 8, to find 
tbe 12th term. Ans. 37. 
8. The first term is 3, the common difference 4; what is 
the 23d term Y Ans. 87. 
4. Required the 76th term of a descending series, the lst 
term being 80 and common difference 4. Ans, 30. 
& A mao bought 50 yards of muslin at 4 cent for the 
ürst yard, 1 cent for the second, 14 for the third, and so on; 
what did the last yard cost? Ans. 25 cents. 
€. The amount of $100 at 5 per cent. for 1, 2, 3, ete., 


years, is respectively $105, $110, $115, etc.; what is the 


— — 


. lst = 4] —2 x19 =: 8 
Rale.— The ral term equals the last term, diminished by 
the common difference multiplied by the number of terme 
less one. 
2. Required the first term, the last term being 95, com- 
moo difference 5, and number of terma 18. Ans. 10. 


8. A woman bought 25 yards of muslin at the rate of 96 


eenta for the last yard, 244 for the next to the Ves, ani wa 


on, what did the first yard cost? Ans. \3 conta. 
24 K 
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4. A man traveled for 10 days, traveling 2 miles further 
each day, and on the last day he went 334 miles; how far 
did he travel the first day ? Ans. 10 miles. 


CASE IIL 
663. Given, the first term, the last term, and the 
number of terms, to find the common difference. 

1. What is the common difference, if the first term is 7 
the last 799, and the number of terms 100? 


BoLuTIox.—By Case I. we have 799 2 7 
J-(99 times the common difference); hence the 
common difference equals (799 — 7) -i- 99, 
which equals 8. 


Rule.— The common difference equals the difference of 
the extremes divided by the number of terms less one. 


9. What is the common difference, if the firet term is 4, 
the last 76, and the number of terms 25? Ans. 3. 

8. The amount of $100 at 5% ior 25 years is $225; what 
is the annual interest ? Ans. $5. 
4. The youngest of 11 children is 26 and the oldest 46 
years old, their ages being in arithmetical progression ; what 
is the common difference of their ages ? 


Ans. 2 years. 


1. What is the number of terms, if the firat term ia 100, 
the last term 8, and the common difference 4? 


SoLUTION.—By Case II. we have 100 = 8 
+ (No. of terms — 1) x4; from which we 
Rave (No. of terms — 1) x 4 = 100 — 8; and 
No. o terms — 1 = (100— 8) + 4, or No. of 
terms —(100 — 8) ＋ 4 + 1 = 24. 


Rule.— The number of lerms equals the difference det worn 
the extremes divided by the common difference, plus one. 
., What is the number of terms, if the first term is 6, tbe 
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4. A laborer received 75 cents the first day, 85 cents the 
second, and so on till be received $3.75 a day; bow many 


days did he work ? Ans. 31 days 


ABITHMETICAL PROGRESBION, 


CASE V. 


665. Given, the first term, the last term, and the 
sumber of terns, to find the sum of the series. 


1. Given the first term 2, the last term 18, and the nam- 
ber of terms 5, to find the sum of the terms. 


0 24 641 r 


= 24 6 10414418 18 
Bum — 18 4. 14 
2 x Sa 50 20- p B+ 20-30 


2 X Sum = 20 x 56 = (2+ 18) x 5 


Wri the series in its natural, 
and m in an inverted order, 


we take the sum of thetwo 


sum of the extremes mulliplied by the number of terms. 


9. The first term equalis 3, the last term 65, and number 
of terms 20; required the sum of the terms. Ans. 680. 
8. How far can I walk in 8 days, going 35 miles tbe rst 


for the second, 8 for the third, etc; how much did he pay 
for 15 yards? Ans. $84.75. 
6. How many strokes, beginning at 1 o'clock, does tbe 


Ans. II mi. 153 rd. 4 yd. 

7. 4 body will fall 164, ft. in 1 second, 3 times as far the 
next, 5 times as far the third, te.; bow far will n Ww ia 0 
minute 7 Ans. 10 mi. 249 34, Te 
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GEOMETRICAL PROGRESSION. 


666. A Geometrical Progression is a series of num 
bers which vary by a common multiplier; as, 2, 6, 18, 54, ete. 


667. The Rate or Ratio is the common multiplier ; thus, 
in the above series, the rate is 3. 


668. In an Ascending series, the rate is greater than e 
unit; in a Descending series, the rate is less than a unit. 


669. The Quantities considered are five, any three of 
which being given, tbe others may be found. 


QUANTITIES OONSIDERED. 


1. The first term, 3. Tbe number of terms, 
2. The last term, 4. Tbe rete, 
5. The sum of the terms. 


CABE I. 


970. Given, the first term, the rate, and the num- 
ber of terms, to find the last term. 


1. The first term equals 2, the rate 3, and the number of 
terms 8; required the last term. 


ROLUTION.— The 2d term equals 
2x3; the 3d term equals 2 x 3 mul- 
tiplied by 3; or 2x 33, which is 3d = 2 x 33 

the lst term into the second power 4th = 2 x 3? 

of the rate; the 4th term equals hence 8th — 2 x 37 — 4374 
2x 3? multiplied by 3, or 2x 3° 

which is the Ist term into the 3d 

power of the rate; hence the 8th term equals the first term into the 7th 
power of the rate, or 2 x 3', which eq 4374. Hence the 


Rule.— The last term equala the first term multiplied by 
the rate raised (o a power one less than the number of termes. 


Nore.—The table of compound interest, Art. 511, can be derived from this 
case, | plus the rate per cent. being the rate. 


2. The frst term of a geometrical series is 3 and the rate 
2; what is the 10th term? Ans. 158 


OPERATION. 
2d =? x 3 


GEOMETRICAL PROGRESSION. 373 


& The first term of a geometrical series is 1 and the rate 
2; what is the 30th term? Ans, 536810912. 
6. The first term of a geometrical series is 1 and the rate 
98; what is the 21st term? Ans. 3486784401. 
7. A merchant d@ubles his capital every 4 yr.; if be begins 
with $5000, how much has he at the end of 16 yr.? 
Ans. 880000. 
8. A man bought 20 horses, agreeing to pay for them all 
as much as the last horse would cost, at the rate of 2 centa 
for the first, 4 cents for the second, 8 cents for the third, 
etc.; what did they cost? | Ans. $10485.'16. 


CASE II. 


671. Given, the first term, the rate, and the last 
term or number of terms, to find the sum of the terms. 


1. The first term is 2, the rate is 3, and number of terms 5; 
required the sum of the terms. 


SoLuTion.— Writing OPERATION. 


Sum = 2+ 64-18 + 54+ 162 
Sum & 3= 6+ 18+ 54+ 162+ 486 


— 2, which is 242. In this solution we observe that 486 is the las 


73 the rate, and that this is diminished by the first term, 
divided by the rate minus one; hence we have the 


following 
Rule.— To find the sum, multiply the last term by the 
rate, subtract the first term, and divide the remainder by 
the rate diminished by untly. 
Nors.—In a decreasing series we subtract the last term multiplied by 
the rate from the first term, and divide by 1 minus the rate. 


2. The first term is 4, the rate 5, and the last term 500; 
required the sum of the terms. Ans. 624. 
8. The first term of a decreasing series is 64, the rate 4, 
the last term 2; what is the eum? Ans. 126. 
4. The first term of a decreasing series is 243, the rate 4; 
what is the sum‘of 5 terms? Aus. 368. 
& A man bought 19 yards of cloth, giving V cent Sox. Una 


874 NORMAL UNION ARITHMBETIC. 


first yard, 3 cents for the second, 9 cents for the "nis qi, 
bow much did it cost? 
€. A motber gave her daughter 1 cent at birth, doubling 
it on each succeeding birthday; how much was the daughter 
worth when she became 21 yr. of age? 0 Ans. $90911.61. 
7. A lady thinking $14 a yard too much for a silk dress 
eonteining 15 yards, agreed to pay | cent for the first yara, 
8 ceata for the second, etc. ; which price was the greater and 
how much? Ans. 9d, $71723.03 more. 
8. A man wishing to buy a horse, refused to give $250, 
but agreed to pay 1 ¢ for the lst nail in his shoes, 2 ¢ for 
the 3d, 4 g for the third, etc.; what did the horse cost, there 
being 32 nails in his shoes? Ans. 8429496 7 2.95 


INFINITE SERIES. 


672. An Infinite Series is a series in which the num- 
ber of terms is infinite. 


673. In a descending series of an infinite number of 
terms, the last term becomes so small that it may be consid- 
ered zero; hence the above rule becomes 

Rule.— The sum of an infinue series equals the first term, 
divided by a uni minus the rate. 


1. What is tbe sum of the infinite series 1, 4, 4, $, etc 


SoLUTION.—In this series the first 
term is 1, and the rate 4, and the last 


term is ed as zero; ence we have 
the sum the series equal to 1 divided 


by 1— 4 or 1 +4, which is 2. 


2. Sum of the infinite series 4, 2, f. W. etc. ? Ans. I. 
8. Sum of the infinite series }, 4, Jy, pr, etc.? Ans. $ 


4. Sum of the infinite series 4, $, M. yy, etc.) Ans |. 

5. A ball falls 8 ft. to the floor and bounds back 4 fl., then 
falling bounds back 2 ft., and so on; how far will it move 
before coming to rest? Ans. 96 fest. 
6. A hound and fox, 10 rods apart, run so that when tbe 


hound runs 10 rods the fox rune \ vod, ete. bow far will 
the bound run to catch the fort Ama. ANN TAR. 


ANNUITIES. 


674. An Annuity is a sum of money to be paid annually, 
or at some other regular interval of time. 


675. An Annuity Certain begins and ends at fixed 
times. A Perpetuity is an annuity which continues for ever. 


676. A Contingent Annuity begins or ends with some 


uncertain event, such as the birth or death of one or more 
j - 
G77. An Immediate Annuity begins immediately. A 
Deferred Annuity, or Annuity in Reversion, begins at some 
future time. 


678. The Forborne, or Final Value, is the sum of the 
amounts of all the payments on interest from the time each 
is due to the end of the annuity. 


619. The Present Value is such a sum as put at inter- 
est for the given time and rate, will amount to the final 


value. 


680. Annuities are estimated at both simple and com- 
pound interest. We will give two cases under each. 


Norms.—l. An Annuity is a periodical income. Such incomes may be 
secured by the payment of a certain sum of money. They may be ob- 
tained of Trust Companies. It is a popular form of investment in the 
National Debt of England. 

2. The advantage of such an investment is that a larger rate of interest 
is received, since the capital invested is not to be returned. An old per 
son may receive a very high rate on such an investment, 


ANNUITIES AT SIMPLE INTEREST. 


CABE I. 


681. To find the amount, or final value of an an- 
suity at simple interest. 


l. What will be the amount, or final value of an annuity 
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BornuTIox.—lf left 
the end of 5 years, the 
E 

payment wi ve 
plus tbe interest for one 
is $212; the 3d pa 
become $200 plus 


year, which 
t will have 


interest for 2 


the terms; this sum will be the final value. 


NOTE. 
che num of terms, 
or such 


WEITTEN EXEBCISES. 
2. An annuity of $400 was unpaid for T yr.; 


then due, interest at 6% ? 
9. An annuity of $600 was unpaid for 5 yr. 
tnen due, interest at 4 per cent. ? 
4. What is the final value of an annuity of 
at 5 per cent. ? 


annually; now if he neglects to pay what 
what will be the sum due at the end of 8 yr., i 


CABE II 


682. To find the present vat 
siot ple interest. 

1. What is the present value of an annuity 
4 yr., at 6 per cent.? 


^ of an 


ANNUITIES AT COMPOUND INTRREST. 377 


Rule.— Find the final value of the annuity by Case L., 
and then find the present worth of that sum 


WRITTEN EXERCISES. 


2. What must I pay for an annuity of $400 for 6 yr., at 5 
per cent. Ans. $2076.92. 

8. What is the present value of an aunuity of $800 for 
10 yr., at 6 per cent.? dns. $6350. 
4. I have an annnity of $750 to run 12 yr., at 8%; what 
is its present value? Ans. $6612.24. 

5. A rented his house fur $80 a quarter; what sum paid 
at the beginning of the year would pay it, interest at 8 per 
cent. ? Ans. $305.19. 


Norge.—Since the amounts form an aritlimetical series, the time, rate, and 
year’y payment may be found by the different cases under Arithmetical 


rogression, and it is therefore unnecessary to treat them separately here. 


ANNUITIES AT COMPOUND INTEREST. 


6583. Annuities are usually reckoned at compound inter- 
eat instead of simple intereat. 


CASK I. 


684. To find the final value of an annuity certain at 
ompound interest. 


1. Wheat is the final value of an annuity of $300 for 4 yr., 
at 6% 1 


SoLution.—At 6% $1 gives an 
annual income of $.06, henceto give 


an income of $300 it will require as 
times in 300, which 1 T. contained $0.262477, Com. Int. of $1 


- and 5000 


y remains unpaid for 4  $1312.385 
e amount due will be 


at 6%, 
ihe compound interest of $5000 for 4 yr.at 64, which we find is 
$1312.89. Hence the following 
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2. What is due meon an annuity of $250, unpaid for 6 yr 
at 5 per cent.? Ans. $1100.43. 


8. What ia the final value of an annuity of $360 for 7 yr., 
at 6 per cent. ? Ans. $3021.78. 
4. Mr. B pays $40 a year for cigars; how much more 
would he be worth at tbe end of 20 years, by investing tbi. 
sum at 8 per cent. compound interest ? Ans. $1830.48. 
& Mr. A put $120 in a savings bank on the day his daugb- 
ter was 10 years old, and the same sum on each subsequent 


birthday ; what will the daughter be worth when 21 years 
old, compound interest 6 per cent.! Ans. $1904.39. 


CASE II. 


'adue Of an annuity cer- 


4 4l = * " d i < * » , p Y f i 2 | 
| 2 | i å 9 - „ Sl A Q7! E $: g 
: — 
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in at compound interest. 


1. What is the present value of an annuity of $300 for 4 
yr., at 6 per cent. ? 


SoLUrion.— The final value 
of this annuity, as found in Case 
L, is $1812.89, and the present 
worth of this sum is the present 
wortb required. The com- 
pound amount of $1 for the given rate and time, as given in the table, 
Art. 611, is 1.202477, hence the present worth of the sum is $1, and the 
present worth of $1312.89 is as many times $1 as $1.262477 is contained 
times in $1812.88, which is $1089.55, Hence the following 


Rule.— Find the final value as tn the preceding case, and 
divide this sum by the amount of $1 at compound interesi 
for the given rate and time. 


$1812.89 ＋ $1.262477 


WRITTEN EXER! 
2. What must I pay for an annuity of $600, running 8 pyr., 


at 6% comp. int.! Ans. $3725.88. 
8. Find the present value of an annuity of $480 running 
10 yr., at 8% comp. int. Ans. $8320.84. 


4. A can rent his house for $450, payable at the begi» 
aing of the year, or $120 payable quarterly; which is the 
more profitable, money worth 8 per cent. ? 


Ana. QA, $6.93. 
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&. B bought a house for $6000 down, or equal installments of 
$1200 a year, for 6 yr.; which is the better for B, money being 
worth 6 per cent. Ans. 2d, $99.21. 


Nors.—f'or a fuller discuseion of Annuities see Brooks's Higher Arts 


b PARTITIVE PROPORTION. 


686. Partitive Proportion is the process of separating a 
number into parts which bear certain relations to each other. 


687. There are several cases arising from the various rela- 
tions which may exist between the parts into which a number 
is divided. 

Norz.—The method of solution is analytical, and no rule need be given 
CABE I. 


688, Nen one one part is a number more or less 
than another. 


MENTAL EXERCISES, 


1. The sum of two numbers is 42; and their difference 0; what 
are the numbers ? 


SOLUTION, —Sinoe their difference ia 6, tbe less plus 6 equals the grea 
which wddea to the less, equals twice the Jess, plus 6, which equuis 42 
twice the less, + 6e 4 twice tbe less = 43— 6, Or 86, once the Jessa} of 38, Or 
18, and the greater = 18 +6, or 24. 


2. Divide the number 45 into two such parts that one shall be 7 
less than tbe other. 
8. James and Joseph each earned a certain sum of money, and 
James received Q5 as a Christmas present, when together they had 
$35 ; how much had each? 
4. Mary and Busan had each the same number of peaches, but 
Mary having eaien 5 of hers, they together had 15 left; bow many bad 
each at first ? 


WRITTEN EXEROISES. 


1. William ind Henry have 693 oxen; how many bas 
each, if William has 57 more than Henry? 


Bot TON. —By the conditions of the prob- OPERATION. 


Henry’e number plus 57 equals Wil- ' _ ws 
ee sue which! added iu Herd, 212 7. m W's 
two times Henry’s number, 9 H's — 636 


equals what they both bave, — 

37 1 * Henrys number, plus 57 we 
oe, twice Henry’s number equals 693 

f, which equals 636, and once Henry's number equals ; of 636, 


wisieh is. 318, ete. 
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2. The number of eheep and cows belonging to a drover 
equals 427, and he bas 125 more sheep than cows; how 


many has he of each? Ans. Cows, 151; sheep, 276. 


&. The sum of two fractions is +44, and their difference is 
N: required the two fractions. Ans. $5; Ir. 


4. Charles and William bought two houses, for which 
they paid $8976; but William’s house cost $758 more than 
Charles's; what was the price of each? Ans. $4109; $4867. 

5. Mr. Jones, by his will, divided $10000 among his three 
Bons; to the eldest he gave $500 more than to the second, 
and to the second $1000 more than to the third; what did 


each receive? Ans. $4000; $3500; $2500. 
CASE II. 


689. When one part isa number of times another, 


or a fractional part of another. 
MENTAL EXERCISES. 


1. Divide the number 24 into two such parts that , times one part 
shall equal the other. 


SOLUTION.—By a condition of the problem, 3 times the first part equals 
the second, which added to the first, equals 4 times the first, which equals 
the pumber, or 24. If 4 times the first part equals 24, once the first part 
equals } of 24, or 6, and 3 *mes the first part, or the ‘second part, equals 


3 times 6, or 18. 


2. John has 5 times as many apples as George, and together they 
have 96; how many has each? 
9. A tree was broken off by a high wind so that the part standing 


was $ of the fallen part; if the whole height was 60 feet, what was 


the length of the parts? 
WRITTEN EXERCISES. 


1. A and B together have 2538 acres of land, and B has 
0 times as much as A; how many acres has each? 


SOLUTION.—By the conditions, 5 times A’s num- OPERATION. 
ver equals B's number, which added to A's number A’s-+-5 A'g — 2538 
equals 6 times A's number, which equals 2538 "nz A's — 9538 


acres; once A’s number equals & of 2538 acres, or A's — 493 
423 acres, and 5 times A’s number, or B's number, B's — 5 A’s — 2115 
equals ő times 423 acres, or 2115 acres. 


2. The cost of a horse and harness was $328; and the 
horse cost 7 times as much as the harness; what was the 


cost of each? Ans. Horse, $287; Harness, $41. 
8. A vessel and cargo, insured for $75,800, were lost at 


sea; what was paid on each if the cargo was valued at 4 as 
much as the vessel? Ans. SADIE + BERNA, 
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4. A, B, and C gained by a speculation 811480, of which 
A’s share was twice as much as C's, and B's 5 times as much 
as Cs; how much did each gain? 


Ans. A, $2870; B, $7175; C, $1435. 


CASE III. 


690. When a number of times one part equals a 
number of times another part. 


MENTAL EXERCISES. 


1, The sum of two numbers is 32, and 5 times the first equals $ 
times the second ; what are the numbers? 


SOLUTION.—Since 5 times the first equals 3 times the second, once the 
first equals 3 of the second, which, added to the second, equals $ of the 


2. Jane has 10 plums more than Mary, and 5 times Jane's number 


equals 6 times Mary’s; how many had each? 

9. Two-thirds of John’s and William’s money is $00 ; and 4 times 
John's equals 5 times William's; what amount had each? 

4. Four-fifths of the height of a tree is 80 fect, and 7 times the 
part below the first fork equuls the part above it ; what is the length 


of the two parts? 


WRITTEN EXERCISES. 


1. A and B together have $630, and 5 times A's share 
equals 4 times B's share ; how much has each? 


SOLUTION Since 5 times A's share equals OPERATION. 

4 times B's, once A’s share equals $ of B's 'a — $6; 

and adding to B's, we have f of B's, which Ber of 155 = $630 
uals what both have, or $630; hence } of of B's = 70 


B's is $70 B's is $350, and A’s $280. B's = 350 
A's = 280 


9. Two partners gain $7560, and 4 times the share of the 


first equals 5 times the share of the second; required the 
share of each. Ans. $4200 ; $3560. 


8. Martin and Nelson bought 8450 acr of Michigan 
woodland; how manv did each own, if 6 times Martin's 
equal 7 times Nelson's* Ans., M’s, VR, 3900. 
4. Mr. Judson shipped to market 254 bushels of corn and 
oats ; how many bushel: of each did he ship if 5 times the 
quantity of corn equaled 5 time: the quantity of cats? 

Ans. 144 vu. corn MXN. . 


MENTAL EXERCISES. 


1. The sum of two numbers is 16, and j of the smaller equals } of 
the greater; required the numbers. 


So. rriro&.—l1f | er the smaller equals 


9. The difference between two numbers is 5, and j of the first equals 
è of the second; required the numbers. 
3. James bought a coat and vest for $36, and A of the price of the 
coat equals 4 of the price of the vest; what was the price of each? 

4. I have a cistern containing 165 gallons, which is filled by two 
pipes, and § of what one pours in equals } of what the other pours is; 


how much flows in through each ? 


WRITTEN EXERCISES. 


1. A and B have 210 acres of land, and 3 of A's share 
equals $ of B's; how many acres has each! 


SoLuTion.—If } of A's share uala 
obs Fa Acne | they Vo 


of A's equals 4 times }, or $ 
of Then j of B's share, Por 
o B's ears, which i A's ene of j B's-4-4 B's 
eres an A's 210 acres; B'sequals B's 
A's equals 112 acres. | 


what one raised equals $ of what the other 
did each raise? 

3. At an election 

of the votes for one 
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5. The combined salaries of a man and his wife, both 
teaching, amount to $2100, and $ of the man's salary equals 
§ of his wife's, plus $200; what is the salary of each? 


MENTAL EXERCISES.. 


1. The sum of two numbers is 25, and the larger is to the 
as 8 to 2; required the numbers. 


BoLuTION.—Since the numbers are to each other as 8 to 2, if we 

96 into 3 + 2, or 5 equal parta, 3 of tbose parts, or à of 25, will 

parta, or $ of 7, wil be the second number: 
, 


2. In a school of 60 pupils there are 7 girls to every 6 boys; how 

many of each sex in the school? 

8. Divide 24 peaches among three girls ao that their shares may be 

in the proportion of 1, 2, and 8. 

4. Three drovers bought 1200 head of cattle, the first paying $3 as 

uften as the second paid $4 and tke third $5; how many head of cat. 

tlo should each receive? 
3. Divide the number 68 into two parts which are to each other as 

j to 1. 


80G. — Since the numbers are to each other as 4 to 4, or as M to , or as 
B to 9, Uwe divide 65 into 8 + 9, or 17 equal parta, etc. 


6. Divide the fraction 3 into two parts which are to each other 
as $ tob. 

i. Divide the reciprocal of 4 into two parts which shall be to each 
other as the reciprocals of 8 and 6. 


WRITTEN EXERCISES. 


1. A father divided $8704 between hia two sons so that 
their shares were as 1 to 9; what was the share of each? 


SouuTrion.—Bince their shares were aa 7 to 9 OPERATION. 
if we divide $8704 into 7 plus 9, or 16 equal 


7 of these or m of $8704, equal the 
of these Jr of 
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2. Two dealers bought 32149 feet of hemlock boards and 
divided them in the proportion of 6 to T; what quantity did 
each receive ? Ans. 14838 ft.; 17311 ft. 
8. The capital of a firm amounts to $64800, and the shares 
of the two partners are to each other as 19 to 15; what is 
the share of each? Ans. 528800; $36000. 

4. A brother and sister inherited 526106, and the brother's 
share of the property was to the sister’s ag 4 to $; how 
much had each? Ans. $12366 ; 513740. 

5. Three partners divide $75280, the profits of their busi- 
ness, into three parts which are to each other as 4, 7, and 9; 


what is the profit of each? Ans. $15056; $26348 ; 833873 
6. In a composition of zine and copper consisting of 5764 


lb., the two metals are to each other as the reciprocals of 5 
and 6; what is the quantity of each? | 
Ans. 3144 lb.; 2620 lb. 
7. An eccentric old schoolmaster made a will which read 
as follows: “I bequeath $4059 to my two sons in the propor- 
tion of $ to 1; which amounts are respectively equal to $ 


and 13 of the amounts I bequeath to my two daughters; re- 


quired the share of each. Ans. $1980 ; $2079; $2200; $2268. 
CONJOINED PROPORTION. 


693. Conjoined Proportion is the process of comparing 
numbers so related that each consequent is of the same kind 


us the next antecedent. 


694 The method of treatment is analytical and presents 
one of the best illustrations of the beautiful process of Arih 


metical Analysis. 


NoTE.—Arbitration of Exchange, which has already been treated, is an 
application of Conjoined Proportion. 


MENTAL EXERCISES. 


1. If 4 oranges are worth 3 lemons, and 4 lemons cost 16 cents 
what is the cost of 20 oranges? 


SOLUTION. —If 4 lemons cost 16 cents, 1 lemon cost } of 16 cents, or 
cents, and 3 lemons cost 3 times 4 cents or 12 cents; if 4 oranges cost a 
muca as 3 lemons, which is 12 cents, one orange costs } of 12 cents, or $ 
cents, and 20 oranges cost 20 times 3 cents, or 60 cents. 


4. How 1nany pigs can be obtained for 3 cows, if 10 pigs are wortb 
2 sheep, and 12 sheep are worth N cows" 
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3. How many oranges can you buy for 25 cents, if 4 oranges are 
worth 6 apples, and 8 apples are worth 5 cents? 

4. If 12 sheep are worth 8 cows, and 12 cows are worth 6 norsea, 
how many sheep could you exchange for 24 horses ? 

9. What will be the cost of 20 turkeys, if 2 turkeys are worth 4 
hens, and 3 hens cost $6? 

6. A can do twice as much in a day as B, and B can do 5 times as 
much as C; how long will it take A to do as much as C does in 20 


days? 


WRITTEN EXERCISES. 


1. How many cents will 12 oranges cost, if 5 oranges are 
worth 4 lemons, and 6 lemons are worth 2 melons, and 1 
melon is worth 10 cents? 


> oro lf 1 melon is worth 10 cents, OPERATION. 

2 melons are worth 2 times 10 cents, or 20 — 
cents; if 6 lemons are worth 20 cents, 1 YXix2x10—s 
lemon is worth 4 of 20 cents, and 4 lemons 
are worth $ of 20 cents; if 5 oranges are worth $ of 20 cents, 1 orange 
is worth 4 of 4 of 20 cents, and 12 oranges are worth 12 of $ of 20 
cents, or 32 cents. 


» 


SOLUTION 2p.—We will represent the OPERATION. 
term we wish to find by z. Now, if we 10 cents - 1 melon 
arrange the quantities so that each stands 9 melons - 6 lemons 
Opposite its equivalent, as in the margin, 4 lemons - 5 oranges 


the product of the terms in the first col- _ 

umn will equal the product of the terms 140284712 
in the second column; hence the product t = —- = 
of the terms in the first column, divided 1x6x» 


by the product of all the terms in the 
second column, except z, will give the value of z. Hence the fol- 


lowing 
Rule.—I. Place the antecedents in one column and the 

consequents in another, with a hyphen between them. 

II. Divide the product of the terms in the column con- 

taining the odd term by the product of the terms in the other 


column. 


32 


9, In a book bindery it was found 5 men do as much as 
T boys, and 7 boys do as much as 10 girls; how many girls 


will it require to do as much work as 28 men ? 


Ans. 56 girls. 
8. What is the cost of 20 lb. of Singapore pepper, if 5 lb. 
are worth 21b. cloves, and 9 lb. cloves are worth 141b. white 


25 L 
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pepper, and 3 lb. white pepper are worth 10 lb. Calcutta 
ginger, and 4 lb. ginger cost 27¢7 Ans. $2.80. 
4. If 141b. Rio coffee costs as much as 111b. Java, and 
6 lb. Java as much as 7 Ib. Laguayra, and 17 lb. Laguayra 
as 18 lb. Jamaica, and 16 Ib. Jamaica as 17 lb. Manila, what 
cost 201b. Rio if 151b. Manila cost $2.40? Ans. $3.30. 
6. If 11 shares of United Co’s of N. J. are worth 16 
shares of Norristown, and 4 shares of Norristown are 
worth 10 of Pennsylvania, and 3 of Pennsylvania are 
worth 9 of Reading; how many shares of Reading are 
worth 22 of United Co’s? Ans. 240. 
6. What will be the cost of 3 kegs of 2d. sheathing nails 
if 2 kegs of 2d. nails are worth 3 kegs of 4d. nails, and 5 
kegs of 4d. nails are worth 6 kegs of 8d. nails, and 9 kegs 
of 8 d. nails are worth 10 kegs of 10 d. nails, and 2 kegs of 
10 d. nails are worth $6.20 ? Ans. $18.60. 
72 What will be the cost of 6 boxes of old layer raisins if 
7 boxes are worth 120 lb. new Valencia raisins, and 41b. new 
Valencia raisins are worth 7 lb. currants, and 111b. currants 
are worth 21b. shelled Languedoc almonds, and 6 Ib. shelled 


Languedoc almonds are worth $1.98? Ans. $10.80. 
8. If James earns as much in 6 months as John does in 
8 months, and John earns as much in 4 months as Jonathau 
in 7 months, and Jonathan earns as much in 5 montbs as 
Josiah in 6 months, how long will it take Josiah to earn as 
much as James in 18 months? Ans. 502 months. 


MEDIAL PROPORTION 


MEDIAL PROPORTION. 
695. Medial Proportion is the process of combining 


two or more quantities of different values. 


Nore.—Thbe subject has been called Alligation, from alligo, I bind, a reme 
suggested by the method of linking the tures with a line in solving tte 


problems. 


CASE I. 


09". Given, the quantity and value of each, to find 
the mean value. 


NoTE.—This case was formerly called Alligation Medial. 
1. A merchant mixed 24 lb. of sugar at 1U cents a pound, 


30 lb. at 14 cents, and 26 lb. at 20 cents; what is the aver 
age price of the mixture? 


SOLUTION.—2Z Ib. at 10 cents a . „ „ 
pound cost 240 cents, 30 lb. at 14 w. r 


IE 


a pound coet 420 centa, 26 Ib. 
cents cost 290 


14 — 420 
20 — 520 


50 cost 1180 
“ 80)1180 = 144, Ana. 


the following 


Rule.— Find the sum of the values of the ingredients and 
divide it by the sum of the ingredients. 


WRITTEN EXEROISES. 


2. A person mixed 25 lb. of tea at 50 cents a pound, 
84 Ib. at 80 cents, and 41 lb. at $1.10; what is the mean prive 
or quality of the mixture? Ans. $.844. 
8. A person mixed 18 gal. of wine at $.50, 26 gal. at $.30, 
30 gal. at $1.20, with 6 gal. of water; what was the value of 
a gallon of the mixture? Ans. 8.769. 

4. A goldsmith combined 8 oz. of gold 21 carats fine, 12 
os. 22 carats fine, 1802. 20 carats fine, with 28 oz. of alloy; 
required the fineness of the composition. Ans. 12 carats. 


5. A person mixed 12 gal. of alcohol 90% strong, 1 aw 
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80% strong, 10 gal. 15% strong, and 11 gal. 70% 
what per ceut. of alcohol in tbe mixture? 


6. A drover bought 30 cows at $20 a head 
head, 30 at $23 a bead; he sella them ata gain 


is the average price per head received ? 


1. A grocer wishes to mix sugars worth 5, 7, 19, and 14 
cente & pound, forming a mixture worth 9 cents a pound; in 
what proportion must the sugars be mixed? 


SOLUTION.—If we take 1 lb. at 5 
eni for the mixture worth 95 , We 
cent we 


whole numbers, 20 times J, which is 5 of the first, as oben as 20 ti 
which is 4 ofthe fourth. in a similar manner we find that we 

ften as 2 lb. at 129; hence-the quantities may be mized 
in the proportion of 5, 3, 2, and 4. 


Rule.—I. Write the several prioes or qualities in a column, 
the mizture at (he left. 
one les and the oth er greater 
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WRITTEN EXERCISES. 

3. A grocer has teas worth 7, 10, 16, and 18 dimes a pound; 
what relative quantities of each must be taken to form a mix- 
ture worth 12 dimes a pound: Ans. 6; 4; 2; 5. 
$. A merchant has 4 pieces of muslin, worth 10, 14, 20, 
| and 229 a yard, respectively; bow many yards must he sell 
af each that the price way average 18% Ans. 1; 1; 2; 9. 

— # How shall I combine gold 16 carats, 18 carats, and 22 
mrate, to make a mixture of 20 carats tine, if I wish to mii 
equal quantities of Ist and 2d ? Ans. Ist, I; 2d,1; 3d, 3. 


& What relative quantities of rice worth 124, 182, and 


| 304 cents a pound, must be taken to furu a mixture worth 
| 164 cents a pound? dns, 27; 15; 15. 

68. A farmer bought pigs at $44 each, sheep at 852 each, 
| aad calves-at $64 euch; how many must he sell of each 80 
that the average price may be $5 euch? Ans. 9; 2; 3. 

7. A man bas a quantity of 3, 5, 25, aud 50 vent pieces, 
|, which he wishes to exchange fur 10 ceut pieces; what is the 
relative namber of pieces exchauged? dns. 40; 15; 5; T. 


CASE III. 
| OBB. Given, the mean value, the value of each in- 
| gredient, and the quantity of one ov more, to find the 
other quantities. 
f. A farmer bought 20 hens at 10 dimes each ; how many 
w;ust he buy at 4 and 5 dimes each, so that the average 
price may be 8 dimes each? 


SonuTtoN,—We find by OPERATION. 
| II. thas the number at | i 1 1 
and 10 dimes are as 1 to 2, 2275 K 421 8 


as 
at 4 and 2 at 5, we take 
+3=e5 at 10. But he bought 20, or 4 times 5, at 10 dimes, hence 


be must buy 4 times 1 or 4 at 4 dimes, and 4 times 2 or 8 at 5 dimes, 

Rule.—I. Find the proportional quantities by Case II. 
II. Divide the given quantuy by the proportional quantity 
smiled, and multiply each of the other proportional quant 
tas bu the quotient. 
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for $7 each, and 48 coats for $16 each ; the average price was 

$12; how many vestsund hats did he buy ? Ans. 16 of each. 
8. A publisher sold Mentals (a) 15g, Primaries (a) luf, 
Grammars (a) 30g, and 360 Spellers @ 407 ; required the 

number of each, if tbe average price was 35g. Ans. 36. 
4. A merchant wishes to mix 40 lb. of sugar at 6¢ and 40 
at 8¢, with some at 14g and 157g, so that the mixture may 
be worth 10¢; how much of the latter kinds must he take! 
Ans. 201b. at 147; 32 lb. at 157. 
6. A grocer wished to mix 15 lb. of tea at $14 a pound, 
21 lb. at $1, with that worth 70 cents and 50 cents, so that the 
mixture may be worth 80 cents; how much must he take of 
the 3d and 4th? Ans. 42 Ib. at 70%; 35 Ib. at 507. 
6. A man has some 3 ct. pieces, some 5 ct. pieces, some 
10 ct. pieces, and 290 fiftv-cent pieces, which he exchanges 
tor 25 ct pieces; how many must he exchange of each kind! 
Ans. 250 three-cent; 50 five-cent; 50 ten- cent. 


CASE IV. 


700. Given, the mean value, value of each ingre- 


dient, and entire quantity, to find the quantity of each 
éngredítent. 


]. A person bas a sum of money in ten-cent pieces, which 
he wishes to exchange for 3, 5, 25, and 50 cent pieces, having 
255 pieces in all; bow many of each will he obtain? 


SoLuTion.—We find by 
Case II, that we must have 


as 7 
also 3 fve-cent pieces as 
often as one 25-cent piece. 
Taking the sum of these we 
1 in all; but we 255 -+ 51 = 6, 
wished 255, which is 5 


times 51, hence we must take 5 times as many of each, d 
reapectively 200, 15, 5, and So 
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portwnal quantities, and multiply each proportional quas 
ty by the quotient. 


NoTE.—When the sum of the proportional parts is not an exact diviso. 
of the quantity, each coupiet must be multiplied by such numbers as will 
make the sum of the proportional parts a divisor of the entire quantity. 


WRITTEN EXERCISES. 


2. A grocer wished to mix teas worth 25, 30, 44, and 
657 a pound, making a mixture of 68 pounds, worth 859 
& pound; required the quantity of each kind. 

Ans. 8; 36; 20; 4. 
8. A merchant mixed sugars worth 5, 7, 11, and 12¢ a 
pound, in order to make a mixture of 66 lb. worth 8¢ a 
pound; how many pounds of each did it require? 
Ans, 24; 18; 6; 18. 
4. A man bought 100 apples for $1, some worth + ofa 


cent, some 4, some 12, and some 25 apiece; how maay did 
be purchase of each kind? 


| Ans. 40, Ist; 10, 2d; 20, 3d; 30, 4th. 
6. A lady bought 109 yards of muslin at an average price 
of 15 ct., some at 8, some at 13, some at 18, and some at 
20 ct. a yard; required tbe number of yards of each kind. 


Ans. 80; 18; 12; 43. 
€ A man has $134 in ten-cent pieces, which he wishes to 
exchange for pieces-worth 3, 5, 25, and 50 cents respectively ; 

how many of each kind will it require? 
Ans. 800, 3 et.; 300, 5ct.; 100, 25 ct.; 140, 50ct. 
4. A person has some bank- notes whose denominations 
ere respectively $1, $2, $5 and $20, which he wishes to ex- 
change for 62 ten-dollar notes; bow many must he exchange 


;: 10 twoe; 4 fives; 28 twenties. 
8. A person purchased 100 animals for $100; sheep at 
$34 apiece, calves at $14, and pigs at $4; how many ani. 
mala did he buy of each kind? Sheep, 5, 10, 15. 
Ans | Calves, 42, 24, 6. 


INSURANCE. 


701. Insurance as presented on page 327 gives the ele 
ments of the subject, buta few more complicated questions vill 
now be presented. 


102. Perpetual Policies are frequently issued, the rate 
being usually equal to that of ten annual premiums. 


703. In Perpetual Policies the premium is regarded 32 8 
deposit, and the policy may be cancelled at the instance of 


either party. 
704, The Return Premium to the policy holder is 90% 
of the premium or deposit. 


Short Rate Tables, as given on page 426, are now in general use 
among insurance companies. 


WRITTEN EXERCISES. 


1. A merchant insured his store for 3 of the value, at the 
rate of 11 , but soon afterward the store burned down, and 


his loss above the insurance was $4150; what was the value of 
the store ? Ans. 330000. 


9. Mr. Levan orders insurance as follows: $2500 on wool ator- 
age for 1 mo., $2500 on do. for 2 mo., $2500 on do. for 8 129., 00€ 
“on do. for 4 mo., all in same e deo at they the annnal que 


3. M hasa policy in the tna Fire Ins. Co. for B2000, covering 


21200 on his mill building and $800 on machinery therein; lie 
also bas a policy in the Lancaster Fire Ins. Co. for 61500, cov- 


ering $1000 on his mill building and $500 on machinery therein. 
By a fire which occurs next door his property is damaged by 


water to the amount of $230 as follows : $80 lous cai the building 
and 6150 on the machinery; how much can ke elifin from each 


company ? 
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LIFE INSURANCE. 


705. Life Insurance is a contract by whic. a company 
In consideration of payments made by the insured, stipulates 
to pay a certain sum of money to his heirs at his death, or to 
himself if he attaius & certain age. 


706. The Policies of Life Insurance most frequently 
uaed are the following: 


1. voee wi 


& certain number of years, premium 
2. Lrje Policies, payable at the death of the insured, premium payak.e 


annually during life, or in one, five, or ten annual payments, 
3. Dadonmeni Policies, payable to the insured at the end of a certain 


numer of years, or to his heirs if he dies sooner, premium payable 
either annually during the continuance of the policy, or in oue, five, or 
ten annual payments. 


707. The rates of premium, as fixed by different compa- 
nies, are based on the expectation of life, determined by a 
table of mortality, the probable rates of interest, and the 
" loading," or margin for expenses. 


Norzs.—1. Policies in many companies are forfeited on non- quum of 


pum The laws of Massachusetts, however, provide that 
chartered by that State shall allow the policy to run on a certain time, 


— dina to the number of premiums that have been paid, and 1f the 
dies within this time, the company will pay the amount insured, 


—— for tbe premiums omitted. 
. A table given by the New England Mutual Life Insurance Company of 
Beste will u fo in the Appendix, on which most of our examples are 


geckoned. 


708. The Quantities considered in Life Insurance, using 
the tables in our calculations, are, 1. The Premium on $1000; 
9. The Gain or Loss; 3. The Amount of the Policy ; 4. 
The Age; 5. The Period of Insurance. 


CASE I. 


709. Gwen, the amount Of policy, the age, and the 
period of (insurance, to find the premium. 


1. What annual premium must a man aged 45 years pay 
for a life omg of $2500? 


um for life, in the 
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Rule.— Find in the table the premium corresponding te 
the given age and time, and multiply this sum by the amount 
of the policy, considering all terms of the policy below tho 
sands decimally. 


WRITTEN EXERCISES. 


2. Mı. Tappan takes out an endowment policy in the New 
England Mutual Insurance Company for $5000, payable to 
himself in 10 yr., or to his heirs at bisdeath ; what annual pre 
mium will be pay, his age being 52 yr.? Ans. $568.50. 
8. Mr. Amory wished to insure his life at the age of 40 
years for $10000; but not being able conveniently to spare 
the money, be deferred it till he was 45 years old, anc then 
took &n endowment policy for 15 years; bow much more 
would the premiums amount to at the maturity of the policy 
than if be had taken the same kind of policy when he first 
intended ? Ans. $360. 

4. Nathan Foster took out an endowment policy for 
$11500, payable in 20 years, his age being 35 years; if he 
lives to receive the endowment, will he have paid more ot 
less than if be had taken a policy of the same amount at 40 
years of age for 15 years? Ans. $993.194 less. 


l. A man 48 years of age takes a life policy for $3500 


premium payable during life; be dies after making 10 pay- 
ments; how much will the amount of the policy exceed the 


payments? 


the policy, and $1 
payments, which is . 


Rule.—Multiply the premium, as found by Case I., y the 
‘wer of payments, and subtract Ua rete from the 
unt af the policy. 
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Norz.— When interest is reckoned on the payments, as in n problems 3, 4, 
and pM obtain the &mount as we obtain tbe fina] value of an annuity, 


WRITTEN EXERCISES. 


2. Jobo Gilbert, aged 35 years, takes out a life policy for 
$5000, premium payable during life; he dies at the age of 
50; how much will his heirs receive above tbe amount of 
the premiums ? Ans. $2880. 

8. James Gibbons, aged 44 years, takes out an endow- 
ment policy for $8000, payable in 15 years; reckoning inter- 
est at 6% on his payments, will he gain or lose if he livea 
to receive the endowment 7 Ans. $4,485.28 loss. 

4. Charles Marshall, at the age of 37 years, took out a life 
policy of $7000, premiums to cease in 10 years; be died 
aged 45 years 3 months; what was his gain by insuring, 
reckoning interest on premiums at6%? Ans. $2472.74. 

& George Dwight, 32 years of age, took out an endowment 
policy for $11000, payable in 20 years. In two years and. 
a balf be died; what was the gain, reckoning interest on 
premium at 7%, and how much greater profit would it have 
been to take a life policy, premiums payable during life ? 
Ans. Gain, $9256.91 ; $864.93. 


Norn. - For a more extended discussion of this subject see Brooke's 
Higher. Arithmetic. 


BUILDING ASSOCIATIONS. 
731. Building Associations are cotperative corporations 


instituted to receive small deposits at regular periods and to 
invest these in loans among tbe depositors or members, on 


712. The Members of an association are those who 
subscribe for shares. They are of two cl&eeeg, borrowers, 
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or those svho borrow money of the association, and non-bor 
rowers, who subscribe for shares as an investment. 


713. The Shares are usually is3ued periodically in series, 
thus producing a constant succession of shares, each series 


successively reaching its value and being wound up, and a 
new series taking its place. Many associations have only 


one series. 


When the installments and profite on any series have raised the value 
of its shares to par, it is wound up by returning to the non-borrowing 
members the value of their shares (though in some associations the 
paid-up shares are allowed to remain and draw cash dividends), and to 

the borrowing members their. mortgages and cancelled obligations. 
Thus, supposing $200 to be the value of a share and the payments $1 

a month, if the capital is accumulated in one hundred months, the non- 
borrowing member will receive $200 on a share, and the borrowing 
member's debts will be cancelled, and his mortgage for $200 a share 
returned. The installments in each case have amounted to only $100 
making a profit of $100, or 100% for the time. Many series are closed 
before their shares are fully equal to $200 in value. 


714. The Dues are the fixed periodical installments, 
and are usually $1 a month. Contingent Dues for current 
expenses are assessed annually by some associations. II 
case of non-payment of dues, fines are levied. [t is illegal 
in Pennsylvania to charge fines on unpaid fines. | 
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At the regular monthly meetings of associations, the aggregate in- 
stallments or dues, interest, fines, etc., paid in, are loaned to the highest 
bidder, or sometimes in the order of application, in which latter case 
there is a fixed or stated premium to be paid by the borrower. 


715. The Premium is a percentage paid per share, in 
excess of interest, on money which is ‘‘ bought” or borrowed 


of the association. It is quoted for the beginning of the 
series. 


716. The Stated Premium is the minimum rate fixed 
by associations, at which money will be sold on shares, each 
year of a series. 


entire premium on a loan equals the stated premium at 
series plus the amount bid. 


Some associations have no stated premium to regulate the difference 
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series, but deduct, for each err year 


the In- 


the premium is deducted from the par value, but interest 
is on the par value of the sbare. 

Thus, by the Instaliment Plan, the net loan is $200, the par value of 
the share and the full amount of the mortgage; tbe payments are $1 a 
month dues, $1 interest, and — cents ium. By the Net Flan, if the 
premium is $50, the net loan is $150, and payments $1 a mon dues 
and 75» a month interest. By the Gross Plan, the net loan is $150, but 


month, which brings the payments up to the limit, $2. 
- If loans are paid before the termination of a series, an equitable part 
of the premium paid is refunded, by the Gross and Net Plans. No 
premium is returned by the nsialiment Plan, since none is paid in advance. 

nstalim 


718. A Withdrawal is made by returning the stock 
certificates to the association, and making settlement. 


In case of withdrawal, a non-borrower receives the dues paid in, and 
an equitable part of the accrued pro&ts. By the Installment Plan, a 
borrower pays the difference between the withdrawal value of the shares 
and the gross amount of the loan. By the Net or Gross Plans, a bor- 
rower pays the difference between the sum of the withdrawal value of 
the shares, increased by the premium for the unexpired years of the 


series, and the gross amount of the loan. 

The an association accrue from interest and premiums. The 
True at any date of a series is the legal interest on the payments 
plus that part of the profit on premiums which the present value 
share is of the value, $200. The Withdrawal Proft is the True 
Prosit less a Wi wal Discount fixed by the Association By-Laws. 
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I. 
719. To And ihe actual cost of any amount of stock. 
1. What would be the annual aggregate dues on 30 shares 


of stock at 81 a month per sbare? 


Rule, — Multiply ipie dues by the number of 
veriods, and to this product add the sum of the fines, tf am 
have been levied. 


WRITTEN EXERCISES. 


2. I buy 8 shares in the first series, 12 in 3d, and 27 in 34 
of Franklin Building Association ; if these series are 84, 9 
and 104 years respectively in "running out," how much 
money in monthly dues will have been paid in on the thret 


series when closed out ? Ans. $5498. 
8. I subscribed for 18 shares of Investment Building Asso 
ciation, new series, and was twice fined 10% for unpunctual 
payment of dues; at the end of the year I subscribed for 30 
shares in the second series; how much had my subscriptions 
cost at the end of the second year? Ans. $675.60. 
4. Mr. Allen pays dues on 20 shares for 2 years, and. then 
discontinues his payments; if his fine is-10% of dues each 
month, what will be the amount to his credit at the end of 
the third year? Ans, $84. 


Svue.—The installments and fines form an arithmetical progression fot 
the third year. 


1. I buy money on 10 shares of stock, Installment Plan, 
new issue, and bid 407 a month premium; what is the 


amount of my loan, and what are my monthly payments! 


SoLution.—On the In- 
stallment Plan, the full 


value of ashareis loaned: 
hence the loan on 1 share ia 
$200, and on 10 shares it is 


399 
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The interest on $200 for 1 month at 6% is $1, and this added to 91, 


the dues, and 40f, the premium, gives $2.40, the monthly payments on 
1l share; and on 10 shares the payments will be $2.40x 10, or $94. 


Rule I.— Multiply the loan on one share by the number 
of shares, to find the amount of the loan. 

Rule 11.— Multiply the sum of the dues, interest, and pre- 
mium, on 1 share, by the number of shares, for the monthly 
payment. Multiply the monthly payment by the number 
of months the series has to run, for the entire payment. 


Norgs.—1. In the Installment Plan, the loan on 1 share is $300; in the 
Gross and Net Plans, the loan on one share ia $200 minus the premium. 

. When a loan is bought after the beginning of a series, the dues must 
be reckoned from the beginning of a series, but the interest and premium 


only from the beginning of the loan. 


WRITTEN EXERCISES. 
2. Mr. Wilson bought a loan of a Building Association 


on 15 shares, at the beginning of the series, for 65 cents a 
month premium; what was his loan and what did he pay 
for it, if the series runs out in 9 years? Ans. $3000 ; $4293. 

$. I bought a loan of a Building Association on 16 shares 
at the beginning of the series, at $50 premium, Gross Plan; 
what was the loan, and what did I pay for it, if the series 
runs out in 84 years? Ans. $2400 ; $3338. 


mium; what was the loan, and what did I pay for it if 


the series runs out in 8} years? Ans. $4600 ; $5341.98. 
|. & Mr. Brown built a house for $3500, and to pay for it 


borrowqü money of the Quaker City Building Association 
on 20 shares of the 4th year of the series, at $15 and “stated 


premium," Net Plan; what balance remains due on the 
pem and if the series runs out in 81 yr., what will he pay 


for his loan? Ans. $500; $2960. 
CABE III. 
721. To find the actual cost of a loan to a borrower. 


1. I bought a loan on 15 shares in a new series of a 


Building Association, Groes Plan, at $12, and "stated pre- 
mium ;" if the series runs out in 81 years, what will be tha 


sctual cost of my loan? 
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and so on; 1 — che interest 

of a payment of $1 for the different me the 
for a number of months represented by an arithmetical 
iret term is 1, last term 100, and number of terms 100, or ( 
(100-4-1) x 100. The interest of $1 for 1 month is 36, and 


101x100 
gaie months, J of 100x 101 x 4 — X pagt 25; and on $30 it is 


Rule.—I. Multiply the number of months t by the number 
of months increased by 1, and divide by 4, to me the — 
1 I. Multiply the interest on the aggregate pa 
by the monthly pay 
Add this interest to the sum of the payments 
will be the coat of the loan. 


ennual interest, but this makes the calculation rather 


his loan? 
8. Mr. Burton bought a loan of a Ph 
association on 10 sbares of a new. series at 


mium; what is the actual cost of the loan 


out in 94 years? 
4. A rents a house at $19 a month, and 


ing money of a building association on 8 shares of a new 
saries at $50 premium, Gross Plan, which runs out in 10 yr. 
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n paid on 1 d sum ^ad ra install- 
menu on 1 share years or 
114 months, is $114; and the difference 


between 


Rule.—I. Subtract the sum of the installments paid on 
one share from the final value of the share, and the differ. 
ence will be the interest on the investment. 
II. Multiply the number of payments by the number of 
payments increased by 1, and divide by 94, to find the 
equated time, or the number of years in which $1 will pro- 
duce the same interest as the installments. 

III. Divide the interest on the investment by the equated 
time; the quotient will be the equated rate per cent. 


WRITTEN EXERCISES. 


2. By the annual report of the Investment Building and 
Loan Association made at the end of the eighth year, the 
present value of the first series is $186.90; what is the 
equated rate of legal interest at that time? Ans. 23.43%. 
8. It was estimated that the first series, including dues, 
would be worth $180.75 when 84 years old, but at the end 
of 8 years the association canceled the series by paying the 
estimated value, less the unpaid dues on each share; what 


rate % was realized by the stockholders? Ans. 20.29%. 


Nors.—In Prob. 3, $186.90 is regarded as the final value ol the snare 
96 M 
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CABE V. 


7238. To find the rate of interest paid by a bor- 
rower. 


1. A buys a loan on 10 shares, Net Plan, at the beginning 
of a series, at $60 premium per share, and paya $10 dues and 
d interest on net sum received, for 84 years; what is the 


SOLUTION.—The loan was 10x 
+ $7 


OPERATION. 


10x ($200—$60) 231400. 
100x ($10-+-$7 )=$1700. 


$17 x 


oop be er ADU E29. 25. 
9.25—$1400% =$729.25. 


.25, or $2129.25; therefore 
$2129.25—$1400, or $i 29.25, is the interest on the loan for 


ear is $729.25-+-84, or $87.51° hence 
+ or 63%. 


Rule-—L Find the sum of the installments, and the in 
terest on the installments for the equated time at 6%; their 
sum will be the entire cost of the loan. 

II. Subtract the amount of the loan from its entire cost; 
the remainder will be the interest on the loan for the period, 
from which the rate is readily found by the method of sim 
ple interesi. 


WRITTEN EXERCISES. 


9, Mr. Jay borrows $4600, at 56 cents premium & month, 
on the [nstallment Plan; what sum do hia monthly paymeata 
aggregate, and what equated rate % will 
runs out in 94 years? Ans 9.25 95. 

3. | buy a loan of 10 shares, new series, in an association 


on the [Installment Plan, at 60 centa 
in anotber, a loan of 10 shares on the 


runs out in 84 years? Ans. Inst., 7.54% ; Gross, 9.47%. 


NoTE.—AÀ more complete discussion of this subject wil) be found bs 
Brooks's Higher Arithmetic. 


MENSURATION, 


SECTION XII. 
MENSURATION. 


721. Mensuration treats of the measurement of gec 
metrical magnitudes. 


725. Geometrical Magnitudes consist of the Line 
Nurface, Volume, and Angle. 


7:30. A Line is that which bas length without breadth 
or thickness. Lines are either straight or curved. 


727. A Straight Line is one that has the same direc- 
tion at every point. 


728. A Ourved Line is one that changes its direction 
at every point. The word line used alone means a straight 


line. 


729. Parallel Lines are those which have the same 
direction. Parallel lines, it is thus seen, will never meet. 


730. One line is said to be perpendicular to another 
when the adjacent angles formed by tbe two lines are equal. 


731. An Angie is the opening between two lines which 
diverge from a common point. 


732. A Right Angle is an angle form- S 
ed by one line perpendicular to another; 
as, ABC. : 


733. An Acute Angle is an angle 
less than a right angle; as, DEF 


An Obtuse Angle is one larger than f 
« right angle; as, DEG. G F 


MENSURATION OF SURFACES. 
734. A Surface is that which has length and breadth 


without thickness. Surfaces are plane or curved. 
veep. A Plane Surface i- u surface such that if any wo 


104 NORMAL UNION ABITHMETIC. 


of ita points be joined by a straight line, every part of that 
line will lie in the surface. 


736. A Plane Figure ie a plane surface bounded by 
lives, either straight or ^urve/ 


787. A Polygon is a figure bounded by 
straight lines; as, ABCD. A Polygon 


of three sides is called a Triangle, of four d 
sides, a Qvadrilateral, etc. | 


A 


1 € 


738. A Diagonal of a polygon is a line jı ning the 


vertices of two angles not consecutive. 


739. The Perimeter of a polygon is the am of ite 
sides. 


740. The Area of a plane figure is the numLer of square 
units in its surface. 


Nora. — The principles of mensuration are derived from geometry; their 
application to practical purposes is usually given in aritbrzaetic. 


THE TRIANGLE. 


741. A Triangle is & polygon of three 
sides and three angles; as, ABC. 


742. The Base is the side upon whien 
it seems to stand; as, AB. The Altitude 


is & line perpendicular to tbe base, drawn 
from the angle opposite; as, CD. 


743. An Equilateral Triangle is a triangle which hae 
its three sides equal; when two.sides are equal it is called 
isosceles; when its sides are unequal it is called scalene. 


Rule.— To find the area of a triangle, multiply the base 
by one-half of the altitude. 


Norz.—If the three sides are given and not the altitude, dale 


em of the sides, subtract from it each side separately, multiply the 


and these remainders together, and take the aquare rool of the . 


1. What is the area of a triangle whose bese. 2 25 rode 
and altitude 18 rods ? Ans. 225 sq. rd., or 1 4. 65 P. 
2. Required the area of a triangle whose base fẹ 75 rods 


“Ad altitude 51 rods Ane NS ASUU. 


A 
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8. Required the area of a triangular field whose base is 
965 rods and altitude 576 roda. Ans. 1787 A. 
4. What is the area of a field whose sides are respectively 


20, 30, and 40 chains? Ans. 29 A. 8 P.—. 


THE QUADRILATERAL. 


744. A Quadrilateral is a polygon having four sides 
and therefore four angles There are three classes, the par. 


allelogram, trapezoid, and trapezium. 


740. A Parallelogram is a quadrilateral whose opposite 
sides are parallel. The altitude is the perpendicular distance 


between its opposite sides. 


746. A parallelogram which is right-angled 
is called a Rectangle. When the four sides are || 
equal it is called a Square. 


747. An oblique-angled parallelogram 
is called a Rhomboid. An equilateral A / 
rhomboid is called a Rhombus. 


Rule.— To find the area of a parallelogram, multiply the 
base by the altitude. 

1. What is the area of a parallelogram 20 feet long and 
18 feet wide? Ans. 40 eq. yd. 

2. A bas a rectangular lot 192 chains long and 65 chains 
wide; what is its area? Ans. 1248 acres. 
8. What is the difference in the area of two lots, one 
being 245 rd. long, 42 rd. wide, and the other 85 chains 
long and 18 chains wide? Ans. 88 A. 110 P. 


748. A Trapezoid is a quadrilateral 
which has two of ita sides parallel. Its ZEN 
alitude is the perpendicular distance be- 


tween its parallel sides. 


Rule.— To find the area of a trapezoid, multiply one. 
half the sum of the parallel sides by the altitude. 
1. Required the areu of a trapezoid, one side being 190 in., 


the otber 96 in., and the altitude 48 in. Ans. 86 aa. feet 


2. What is tbe area of a trapezoid, the {idea beng, Sed ans 
134 in.. and the altitnde RR in. 7. Ans. VG N. X. N NS. 
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8. What is the area of a plank 13 feet long, 18 incbes 
wide at one end, and 12 inches at the other end? 


Ans. 15 sq. ft. 

4. A farmer has a field in the form of a trapesoid, the two 

parallel sides being 95 and 75 rods respectively, and the per- 

pendicular distance between them being 65 rods; how murb 
land in tbe field? Ans. 84 A. 85 P. 


749. A Trapezium isa quadrilateral 
which bas none of its sides parallel. A 
diagoual, as AB, divides the trapezium 
into two triangles. 


A 


Rule.— To find the area of a trapezium, divide the trape 


rium into two triangles by a diagonal, find the area of 
each triangle and take the sum. 

1. What is the area of a trapezium whose diagonal is 145 
in., and the altitudes of the triangles, tbe diagonal being the 
base, are 30 and 40 inches respectively ? 


Ans. 35 8. ft. 35 eq. in. 
2. Required the area of a trapezium, the length of whose 


sides are respectively 20, 30, 25, and 35 chains, and the 
length of the díagonal 40 chains. Ans. 12 A. 56 P.—. 


THE CIRCLE. 

750. A Circle is a plane figure bounded 
by & curved line, every point of which is 
equally distant from a point within, called 
the centre. 


751. The curved line is called the ctr. 
cumference, and a line passing tbrough the centre and end- 
ing in the circumference is the diameter. Half the diameter 
is called the radius. 


752. Rule.— To find the circumference of a circle, mul 
tipiy the diameter by 3.1416. 


1. What is the circumference of & circle whose diameter 
la 35 inches? Ant. 18.56 in. 
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2. What is the distance around a circular fish-pond, the 
diameter of which ts 16 rods? Ans. 50.2656 rd. 
3. A man has e garden in the form of a circle, the diame 
ter of which is 45 rods; what is the distance around it? 
Ans. 141.372 rd 
753. Rule.— To find the diameter of a circle, multiply 
the circumference by .8183. 


1. What is the diameter of a circle whese circumference ie 
40 feet ? Ans. 19.132 fec . 
2. What is the diameter of a water-wheel whose circum- 


ference is 18.54 feet? Ans. 25 feet. 


754. Rule I.— The area of a circle equals the circum- 
ference multiplied by one-fourth of the diameter, or the 
square of the circumference multiplied by .07958. 

Rule II.— The area of a circle equals the square of the 
radius multiplied by 3.1416, or the square of the diameter 
multiplied by .'185398. 


Nots.—The area will vary slightly in the decimal figures as we use the 
ú ferent rules. 


1. What is the area of a circle whose diameter is 25 and 
circumference 18.54? Ans. 490.875. 
2. What is the area of a circle whose diameter is 36 
e inches? Ans. 1017.8184 sq. in. 

8. What is the area of a circular garden whose circumfer. 
ence is 180 rods ? Ans. 2578.23 aq. rd. 


735. A square is inscribed in a circle when 
each of its angles is in the circumference. 


Rule.— To find the side of an inscribed square, multiply 
the diometer by .107106, or multiply the circumference by 
225079. | 


1. What is the side of a square that can be cot out of a 
circular board whose diameter is 14 inches ? 
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bounded by & curved line, the sum of the 
distances from every point of which to 4 
two fixed points is equal to the line 
drawn through those points and termi- 
nated by the curve. The two fixed 
points are called foci: the line through the foci is the trans 
verse axis, and a line perpendicular to this passing througb 
the centre and terminated by the curve, is the conjugate 
axis. 

Rule.— To find the area of an ellipse, we multiply half 
Jf the two axes together, and that product by 3.1416. 


le What is the area of an ellipse whose transverse axis ie 
30 inches and conjugate axis is 16 inches ? 


Ans. 251.828 sq. in. 
2. Required the area of an elliptical mirror whose length 


is 6 feet and breadth 5 feet. Ans. 23.562 sq. ft. 


D 


MENSURATION OF VOLUMES. 


757. A Volume is that which has length, breadth, and. 
thickness. 


THE PRISM. 
758. A Prism is a volume whose ends are 
equal polygons and whose sides are parallelo- 
grams. 
7059. The polygons are called bases, the paral- q 
,elograms form the conver surface, and the prism 


takes its name from the form of ita bases. 
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Nova.—To fnd the entire surface wo add the ares of the bases. 

, 1. What is the convex surface of a triangular prism, the 
three sides of whose base are respectively 6, 1, and 8 inches, 
and height 50 inches ? sins. 1050 eq. in. 
2. What is the entire surface of the triangular prism given 


the area of the base by the altitude of the prism. 

1. What are the contents of a square priam whose altitude 
is 30 feet, and tbe side of the base 3 feet? Ans. 370 cu. ft. 
2. Required the contents of a triangular prism, the sides 
of whose base are each 16 inches, and whose altitude ia 20 
inches. Ans. 2317.03 cu. in. 


THE PYRAMID. 
763. The Pyramid is a volume bounded by 


a polygon and several triangles meeting in a com- 
mon point. The polygon is called the base, and 


the triangles form the convez surface. 


764. The point at the top is called the vertez, 
the distance from the vertex to the base is the 
altitude, and from the vertex to the middle of a 


l. Whet i is the convex surface of a triangular pyramid 
whose sides are each 4 ft. and slant height 27 ft.? ` 


Ans, 182 aq. f 
2. Required the convex surface of a pentangular pyramid 


whose sides are each 5 ft. and slant height 60 ft. 


1. Required the contents of a pyramid whose base is 8 
R. souare, and whore altitude ia RAN. — Ana. VA AQ €x. X 
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2. Required the contents of a pyramid whose base is e 
triangle, each side of which is 8 ft., and the altitude of tbe 
pyramid 69 ft. Ans. 631.316 ca. ft. 


767. The Oylinder is a round body of uni- 
rm diameter with circles for its ends. The 


two circular ends are called bases. 


768. The Altitude of a cylinder is the dis- 
tance from tbe centre of one base to the centre 
of the other. 


769. Rule.— To find the conver surfaceof a cylinder, 
multiply the circumference of the base by the altitude. 


1. What is the convex surface of a 
R. and diameter of base 6 ft.? A 


9, What i8 the convex surface of a 
and 15 feet in diameter ? 


the area of the base by the altitude. 


1. Required the contents of a cylinder 60 feet 
8 feet in diameter. 


3. Required the contents of a cylindrical 
and 64 feet in diameter. Ans. 


THE CONE. 


771. A Cone is a volume whose base is a 
circle, and whose convex surface tapers uniformly 
to & point called the vertez. 
772. The Altitude of a cone is tbe distance 
from the vertex to the centre of the 


the slant height is the distance from 
to the circumference of the base. 


778. Rule.— To find the conver 
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1. What is the convex surface of a cone, tbe circumfer. 
ence of whose base is 64 inches and slant height 40 inches ? 


Ans. 1280 aq. in. 


$. J have a conical baystack whose slant beight is 8.25 ft., 
and the diameter of the base 6.5 ft.; how many square yarde 
of canvas will cover it completely? Ans. 9.35935 aq. yd. 


774. Rule.— To find the contents of a cone, multiply 
the area of the base by one-third of the altitude. 


1. Required the contente of a sugar-loaf, diameter of the 
base being 8 in. and height 18 in. Ans. 301.5936 cu. in. 


2. How many cubic feet in a conical haystack 6 ft. high 
and 20 ft. in circumference ? Ana. 63.664 cu. ft. 


THE FRUSTUM OF A PYRAMID AND CONE, 


775. The Frustum of a Pyramid is tbe part 
of & pyramid which remaius after cutting off the 


top by a plane parallel to the base. 


776. The Frustum of a Cone is the part of a 
cone which remains after cutting off the top by & 


plane parallel to the base. 


777. Rule.— To find the conver surface of a frustum, 
take the sum of the perimeters or circumferences of the two 


bases, and multiply 1t by one-half the slant height. 


1. Required the convex surface of the frustum of a square 
pyramid whose slant height is 24 feet, the side of the lower 


base 12 feet, and upper base 8 feet. Ans. 960 ag. ft. 


9. Required tbe surface of a frustum of a cone whose 
slant height is 20 feet, diameter of lower base 12 feet, and 
apper base 8 feet. Ans. 628.32 eq. ft 


778. Kule.— To find the contents of a frustum, lake the 
sum of the ‘wo bases and the square root of their product, and 
multiply this sum by one-third of the altitude of the foo 
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1. What are the contents of the frustum of a square pyr 
amid the aides of whose bases are 2 and 3 feet, and whose 
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altitude is 15 feet ? Ans. 95 cu. ft. 
BSuo.—2! 4-39 -- V 22 x 3! = 4 + 9 +6=— 19, and this multiplied by 
b equals 95 cu. ft. 


$. What is the amount of timber in a log 
BC feet in length, the radius of one base being 6 feet 
of the other 3 feet ? Ans. 5377.888 cu. ft. 


THE SPHERE. 


A Sphere is a volume bounded by a 
curved surface, every point of which is equally 


distant from & point within called the centre. 


780. The Diameter of a sphere is a line 
passing through its centre and ending in the 
surface. The radius is half the diameter. 


ply the circumference by the diameter 
radius and multiply it by 4 timex 3.1416. 


l. Required the surface of a sphere whose diameter i ig 34 


ere, we mult 
| or 8 qu are th e 


Ans. 28952.9856 sq. in. 
782. Rule.— To find the contents of a sphere, we mulii 
ply the cube of the diameter by 4 , 3.1416. 


1. Required the contents of a sphere whose diameter ie 
6 incbes. 

2. If the diame r of the earth is 8 
surface and sol’. contents? An., Sur. 


788. Rule.— To find the size of a cube which 


1. What is the side of a cube which may be cut from à 
epbere 21 inches in diameter! Ans. 19.194 in. 


curved, & of the difference between the head and bung 
diameters. 


Rule II.— To find the capacity in gallons, multiply the 
square of the mean diameter by the length (both expressed 
in inches), and this product by .0084. 

1. How many gal. in acask whose head diameter is 28 in., 


bung diameter 36 in., and length 40 in.? Ans. 1514 gal. 


2. How many gallons in a barrel of slight curvature, 8 ft. 


long, the head diameter being 26 in., and the bung diameter 
29 in.? Ans. 94.59616 gal. 


SUPPLEMENTARY PROBLEMS IN MENSURATION. 


1. Two towns, 42 mi. apart, are on a map located 104 in. apart; 
what is the scaleon which the mapis drawn ? Ans. } in. to the mi. 
2. How many feet of boards will cover the gable end of a house 


34 ft. wide, the ridge being 18 feet high 7 Ans. 306 sq. fl. 
8. The rafters of a roof are 18 ft. long, and the distance between 
the eaves is 24 fl.: what is the height of the ridge? Ans. 18.414 ft. 
4. I have a triangular building lot whose sides measuru 25, 35, and 
40 feet respectively; if I sell it at $5 per square foot, what do 1 
reetive 7 Ans. $2165.05. 
S, How many Belgian blocks, averaging 6 in. x 12 in. on the sur- 
fass, will be required to lay a pavement on the roadway of a street 
BHO yd. long and 15 yd. wide? Ans. 135,000. 
-@. How many bricks, 8 in. x4 in., will be required to lay a pave- 
ment on a sidewalk 7 feet wide, extending along 4 lota, each having 


8. How much will it cost to fence a rectangular garden 20 rode 
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long and 15 rods wide, with pickets 4 inches wide and 3 inches apart, 
at $9 9 M? Ans. $17.82. 
9. Required the length of a hand rail for a flight of stairs of 18 
steps, each step being 7 in. high and 94 in. wide? Ans. 17} ft. 
10. What will be the cost of flooring at $33.25 per M., of a three 
story house, the inside measure being 58 ft. x 34 ft., deducting 15 ft. 
6 in. by 8 ft. 3 in. for the stairs ? Ans. $183.95. 
11. What will be the cost of a thousand tiles in the shape of a 
rhombus 15 in. on a side, a line drawn from an obtuse angle perper 
dicular to the opposite side, meeting it 9 in. from the acute angle, 
at 755 a square foot? Ans. $937.50. 
12. How much will it cost to roof a warehouse with slate 48 ft.x 
60 ft., the height of the ridge being 10 ft. and the eaves projecting 6 
inches, at $14.75 per square (100 sq. ft.)? Ans. $469.05. 
13. A yard 36 feet square has in the centre a fountain, the basin of 
which is 12 feet in diameter; there is a flower-bed, 4 feet wide, 
around 3 sides of the yard; what will be the expense of paving the 
remainder at $2.25 per sq. yard? Ans. $195.73. 
14. The pressure of the atmosphere is 15 lb. to the square inch 
what is the pressure on a globe 4 ft. in diameter? Ans. 108573.696. 
15. A horse is fastened by a rope 10 ft. long to the top of a post 6 ft. 
high; over how much space can he graze? Ans. 201.0624 sq ft. 
16. The circular course of 4 riding-school is 110 feet in-ivs outer 
diameter, and 104 feet wide; what was the expense of its construc- 
tion, at 10€ per sq. foot? Ans. 5528.22. 
11. A room 27 ft. 6 in. long, and 16 tt. 3 in. wide, has a semi-cir- 
cular bow, 22 feet in diameter, thrown out on one side; find che area 
of flooring in the whole room. Ans. 636.9418 aq. tt. 
18. I have a fish pond in the form of an ellipse, 20 ft. long, 15 ft 
wide; how many hogsheads of water are required to fill it to the 
depth of 4 ft.? Ans. 111.905 hhd. 
19. In a circular grass-plot whose diameter is 50 yd., there isa 
gravel walk 1 yd. wide, running round it 1 yd. within the edge; whal 
will be the cost of sodding the plot at 127 per sq. yd. ?. Ans. $217.90. 
20. The steeple of a church in the form of a cone is 30 feet in di 
ameter at the base, the slant height being 90 ft.; what will it cost t 
paint it at 25£ per square yard? Ans. $117.81. 
21. In a tin funnel, one part is conical, the slant height of the 
conical part is 4 in., the circumference at one end 10 in., and at the 
other end 1 in; the other part is cylindrical, the length being 5 in; 
required the number of sq. in. of tin in it. Ans. 27 sq. in 
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22. A hip has the bottom 2 ft. 6 in. square, the top 8 fi. 6 in. square, 
the height 2 ft. 6 in.; what is the cost of lining it with zinc at 209 per 
sq. ff..) How many bu. will it hold? Ana. $7.37; 18.24 bu. 
23. How many cu. ft. ina telegraph pole 40 ft. long, 18 in. in diam- 
eter at the base, and 8 in. in diameter at top? Ans. 38.6883 cu. Q. 

4*4. How much map-surface on a school globe 12 inches in diame 
ter; and how many cubic inches of material are there in it, if it is 
a hollow sphere 1 in. thick? Ans. 452.3904 sq. in.; 381.1808 cu. in. 
29. A room 24 fl. 6 in. long, 18 ft. 4 in. wide, is flooded with water 
8 in. deep; what is the weight of the water! sins. 51044 Ib. 
26. A circular room, of which the diameter is 25 ft., and height of 
wall 14 ft., is covered with a hemispherical dome, what is the cost ol 
plastering the wall and dome at 255 per sq. f. ? dns. $520,329. 
31. How many dozen boxes of perfumery, 2 in. on each side, can 
be packed in a rectangular box whose dimensions are respectively 
1 f. 6 in., 1 ft, and 8 in? Ans. 18 doz. 
28. A cubic inch of gold is hammered out to cover a square (10€ 
q. ft); what is its thickness? Ans. .000069 inch. 
29. An ice house is 40 ft. long, 30 ft. wide, and 20 ft. deep; what 
area of ice 6 in thick, will be required from a pond to fill it? What 
would it weigh at 56 lb. the cu. fl.? Ans. 48000 aq. ft.; 1344000 In. 
30. A company wish to excavate a canal 25 miles long, with an 
average width of 9 yards, and an average depth of 5 ft. 6 in.; how 
long will it take 500 men to do the work, if each man averages 12 
cubic yards a day? Ans, 121 days. 
31. If the men are paid $1.50 each per day, and the contractor 
estimates 5% profit, what proposal] will he make for digging the 
above canal ? Ana. $95287.50. 
33. If 50 cubic feet of air are required per person in a well-venti- 
lated room, how many persons can safely remain in a room 60 ft, 
long, 40 ft. wide, and 12 ft. high? Ans. 576 persons, 
33. The cost of a cube of metal, at $12 per cubic inch, is $4116; find 
the cost of gilding it over at 2¢ per square inch. Ana, $5.88. 
$4. A cast-iron garden roller is 40 in. long, 224 in. in diameter, aud 
the iron is J in. thick; required its weight, if a cubic inch of iron 


weighs 4j ounces. Ans. 576.5824} lb. 
35. If a cannon ball, 6 in. in diameter, is melted and cast in a ami- 


cal mould 6 in. in diameter at the base, what is the length of the 
cone ? Ans. 12 in. 


36. A railroad embankment has an average depth, for 5 miles, of 
12 feet, width at top 8 yards, and at bottom 12 yards; what was the 


cost of carting at 155 per load (cu. yd.)? Ans, AIM 


&EVIBW OF MENSURATION. 


NORMAL UNION ARITHMETIC, 


APPENDIX. 
THE METRIC SYSTEM 


OF WEIGHTS AND MEASURES. 


Nors ro Tsscusa.—The Metric System may be omtfed by classes w how 
time for arithmetio is limited, at option of the teacher. 


INTRODUCTION. 


THE old system of weights and measures in our country is irregular, 
difficult to learn, and inconvenient to apply. The same is true with the 


improvement upon the old methods that it has since been introduced 


into Spain, Belgium, Portugal, Switzerland, Holland, Italy, Germany, 


Austria, Sweden, Denmark, Greece, Mexico, Brazil, and by most of the 
South American States, and in the most of these countries its use is 


. In 1864, the British Parliament passed an act permitting 
ita use throughout the empire whenever parties should agree to use it. 

The introduction of the Metric System into this country had bees 
long recommended by scientific men, and by such statesman as Madison, 
Jefferson, John Quincy Adams, etc. In 1866, through the influence d 
Charles Sumner, Congress authorized its use in the United States, and 
provided for its introduction into the post-offices for the weighing of 
letters and papers. To facilitate its adoption, a convenient standard of 
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785. The Metric System of weights and measures is 
based upon the decimal system of notation. 


786. In this system we first establish the unit of each 
measure, and then derive the other denominations by taking 
decimal multiples and divisions of the unit. 


787. Names.— We first name the unit of any measure 
and then derive the other denominations by adding prefixes 
to the unit name. 


788. The higher denominations are expressed by prefix- 


MEASURE OF LENGTH. 


790. The Meter is tbe unit of length. It is the ten 
millionth part of the distance from the equator to the polea, 


| 
| 
and equals 39.37 inches, or 3.28 feet. 
| 
| 
| 
| 
| 


TABLE. 


10 millimeters (mm.) equal l centimeter, - 


10 centimeters 
10 decimeters 


HM, 
WA. 
WA. 


% 1 myriameter, 
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Norma.—1. The mer is very nearly 8 feet 3 inches and 3 eightha of an 
inch in lengtb, which may be easily remembered as the rule of 
3. Cloth, etc., are measured by the meter ; very amall distances, by the 


millineter ; great b kilometer. 
8. The 5-cent piece of is very nearly W of a meter in diameter; 
bence its diameter fe about à of a decimeter, or 9 centimeters. It was 


of a meter in diameter, but owing to the composition 
was necessary to make ite diameter s little greater; 48.6 
laid eide by aide measure one meter. 

A decimeter is about 4 inches: a kilometer, about 200 rods, or $ of a 
The tuch is about 24 centimeters; 


MENTAL EXERCISES. 


1. How many centimeters in a meter? 
2. How many millimeters in a meter? 
3. How many decimeters in a decameter ? 
4. How many meters in a hectometer ? 
5. How many meters in a kilometer? 


MEASURES OF SURFACE. 


791. The Are is the unit of surface used to measure 
land. The are is a square decameter. It equals 119.6 eq. 


yd., or 0.0247 acre. 


10 milliares (ma.) 
10 centiares 
10 deciares 


24 acres; a centiare equals nearly 1} eq. yd. 
aere is very nearly 40 ares. 
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TABLE. 
100 sq. millimeters (mm.?) = 1 aq. centimeter, cm.* 
100 sq. centimeters = 1 aq. decimeter, dm.“ 


100 sq. decimeters = | eq. meter, I. 


NoTE.—TLle measures higher than these are not generally used. The 
usual method of notation is to write eg. before the denomination; but I 
suggest as an abhreviatiun that we indicate the square by an exponent. 


MENTAL EXERCISES. 


1. How many centiares in an are? 
2. How many ares in a hectare? 
3. How many square meters in an are? 


4. How many square decimeters in an are? 
5. How many ares in 640 square meters? 


MEASURES OF VOLUME. 


798. The Stere is the uni of volume. It is a cubis 
meter, and equals 35.3166 cubic ft., or 1.308 cu. yd. 


10 centisteres 
10 decisteres 


10 steres 
10 decasteres 


10 hectosteres 
10 kilosteres 


jecastere are principally used. 8.0 steres, or 36 decistores, very nearly equal 
tbe common cord. 


MEASURES OF OTHER VOLUMES, 


794. Other solid bodies are usually measured by the 
oubio meter and its divisions. The measures are shown by 


the following table: 


TABLE. 


1000 cubic millimeters (mm.) =] cubic centimeter, cm. ° 
1000 cubic centimeters =] cubic decimeter, 4w».^ 
1000 cubic decimeters =\ cubic meer, 2 
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Nors.—The higher denominations are not 


the cubic measures with an exponent, 
@enominations. 


y used. I indicate 
of writing ew. before ti» 


MENTAL EXERCISES. 


1. How many centisteres in a stere? 

3. How many decisteres in a decastere ? 

3. How many decasteres in a kilostere ? 

4. How many cubic meters in a hectostere ? 


MEASURES OF CAPACITY. 


705. The Liter is the unit of capacity. It equales a 
cubic decimeter ; that is, a cubic vessel whose size is one 
tenth of & meter. 

796. This measure is used for measuring liquids and dry 
substances. The liter is a cylinder, and holds 3.1185 pints 


wine measure, or 1.816 pints dry measure. 


TABLE. 
10 milliliters (ml.) equal 1 centiliter, el. 


2, The liter equals senrly LA liquid quarta, or y of a dry quart, or nearly 
gy Of a bushel measure. 


9. The Aectoliter is about 2§ bushels, or g of a barrel. 4 liters are a little 
more than a gallon ; 85 liters, very nearly a bushel. 


HENTAL EXERCISES. 


1. How many liters in a hectoliter? 

3. How many liters in a kiloliter? 

3. How many deciliters in a decaliter? 
4. How many liters in a cubic meter? 
9. How many liters in a stere? 


MEASURES OF WEIGHT. 


797. Tbe Gram is the unie of weight. It is the weigh 


of a cabic centimeter of diatilled water ov the amneratere W 
melting ice. The gram equals 15.433 Troy qva. 
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10 decigrams 
10 grams, 

10 decagrams 
10 hectograms 
10 kilograms 


NoTBS.—1. The gram is used in weighing letiers, and mixing and com- 
pounding and in weighing al] very light articles. The new 5-cent 
coin (dated 1866) w weighs 5 S grams. 

2. The küogram is nary unit of weight, and ts generally abbre- 
viated into kilo. It equals about 2} pounds avoirdupois. Meat, sugar, ete., 
are bought and sold by the kilogram. 

8. hw heavy articles, two other weights, the qwéntal (100 kilo 
grams) and the tonneau (1000 kilograms), are used. The tonneau is be- 
tween our short ton and ton. 


; 4. The avoirdupois ounce about 28 grams ; the pound is a little less than 
a 


MENTAL EXERCISES. 


1. How many grams is a kilogram? 


2. How many milligrams in a gram? 
3. How many decigrams in a kilogram f 


4. How many hectograms in a myriagram ? 


MEASURES OF VALUE. 


798. The Franc is the French money unit. It equals 
$0.198. The principal gold coin is the 20-/ranc piece; the 
principal silver coins are the franc and the 5-franc piece. 


TABLE. 
10 centimes equa! 1 decime. 
10 decimes “ 1 franc. 


5 dollars = 1 pound. 
The franc equals about 19.8 cents of our present monev. 


NUMERATION AND NOTATION. 


799. In the Metric System tbe decimal point is placed 
between ‘he unit and its divisions, the whole quantity being 
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800. The initials of the denomination may be placed 
eitber before or after the quantity, though they are moet 
frequently placed after it; thus, 27 grams may be written 
Q2'1, or 270. 


EXERCISES IN NUMERATION. 
1. Read 48.05M. 


BoLUTION.—T his is read 48 and 5 hundredths meters; or it may be 
read 4 decameters, 8 meters and 5 centimeters. 


Read the following: 

2. 12.06M. 6. 807.005L. 
8. 28.664. €. 5062.0356. 
4. 204.068. 7. 20760.5080. 


EXERCISES IN NOTATION. 


1. Write 6 meters and 5 centimeters. 


SoLUTION.—We write the 6 meters with a decimal 
point to the right, and then, since there are uo deci- 


meters, we write a naught in the tenths place, and then 
write the 5 centimeters in the place of centimeters. 


2. Write 17 meters, 4 decimeters, 8 centimeters. 

8. Write 7 decameters, 2 decimeters, 5 centimeters. 
4. Write 15 ares, 9 deciares, 8 milliares. 
6. Write 4 hectares, 8 ares, 5 centiares. 
6. Write 12 decasteres, 6 decisteres, 8 centieteres. 

7. Write 9 kilosteres, J decasteres, 5 centisteres. 

8. Write 3 bectoliters, 8 liters, 7 deciliters. 

9. Write 16 grams, 4 decigrams, 8 centigrams. 

10. Write 8 myriagrams, 7 hectograms, 6 centigrams, aad 
5 milligrams. 


———————— — —— ——— ——— T———————H——— ——Mr————————————— —— — — arall — a . — . — — m m e-e- 


REDUCTION OF THE METRIC SYSTEM - 
TO THE COMMON SYSTEM. 


MEASURES OF VALUE. 


1. How many dollars in 25 franca? 
2. How many dollars in 47.50 francs? 
3. How many france in MD 


4. How many france in S311! 


THE METRIC SYSTEM. 


MEASURES OF WEIGHT. 


Ans. 2 lb. 2 os. 190.49 gr. 


8. Grams in 480 grains? Ans. 81.1044. 
9. Grams in 12 Troy pounds? Ana. 44'19.0040. 
10. Grams in 12 Av. pounds? Ans. 5443.2310. 


MEASURES OF LENGTH. 


11. How many feet in 24.5 meters ? Ans. 80.38 ft. 
12. Yards in 136.54 meters? Ans. 149.3216 yd. 
18. Meters in 120 yards? Ans. 109.730. 
14. Meters in 2 mi. 120 rd.? Ans. 3822.199M. 
15. Miles in 4000 meters? Ans. 2 mi. 155 rd. 5 ft. 10 in. 
16. Meters in 3 mi. 272 rd.? Ans. 6195.9867M. 


MEASURES OF SURFACE. 


17. Huw many ares in 360 sq. yd.? Ans. 3.014. 
18. Sq. yd. in 142.5 ares? Ans. 17043 eq. yd. 
19. Acres in 505.6 ares? Ans. 19 A. 78.1312 P. 
90. How many ares in 30 acres? Ans. 1214.5144. 
21. How many ares in 5 A. 104 P.? Ans. 228.1444. 


MEASURES OF VOLUME. 


22. How many cu. ft. in 46 steres? Ans. 1624.5636 cu. ft. 


28. Cu. ft. in 214.78 steres? Ans. 7585.2998 cu. ft. 
24. How many steres in 1 28 cu. ft.? Ans. 3.6248. 
25. Steres in 16 cu. yd. 8 cu. ft.? Ans. 19.4588. 


MEASURES OF CAPACITY. 


26. How many gallons in 36.08 liters? Ans. 9 gal. 2 qt. 
27. Gallons in 45.05 liters ? Ans. 11 gal. 3 qt. 1 pt. 
28. How many liters in 24 gallons? Ans. 90.844L. 
29. How many liters in 36 gal. 2 qt. ? 
80. How man liters in 6 bu. 2 pk. ? 
81. Busbels in 65.26 litere ? Ana \ Wn. N 2 
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MISCELLANEOUS PROBLEMS. 


9. A lady bought 11.5 meters of silk for a dress, at the 
rate of $4.75 a meter; what did it cost her? Ans. $54.625. 
8. My butcher's bill one month was 87.5 kilograms of 
beef, at 183 cents a kilo; what was the bill? Ans. 816. 408. 

4. How much must I pay for 56.25 liters of coal oil, ai 


the rate of 183 cents a liter? Ans. $10.546 —. 
6. A kilogram weighs 2.2046 Ib.; what is the weight of 
564 tonneaux? Ans. 124559.9 Ib. 


6. A bought 2500 ares of land, at $4.50 an are, and sold 
it for $525 a hectare; what was the gain? Ans. $1875. 
7. If 15 steres of wood cost $22.50, what must I pay for 
34.5 steres at the same rate? Ans. $36.75. 
8. If a kilogram of sugar is worth 213 cents, how many 
kilos can I buy for $100? Ans. 459.11 +. 
9. The height of a pole is 68.325M; how long would it 
take a worm to climb to its top, at the rate of 15 meters a 
day? Ans. 4.555 daya. 
10. A kilometer is about # of a mile; how many kilome- 
ters from Lancaster to Philadelphia, 70 miles? Ans. 119. 
11. How much must I pay for 233 meters of silk, at 8 


francs 25 centimes a meter ? Ans. 195.94— fr. 
12. What cost 3 kilares, 7 hectares, 6 deciares of land, at 
$375.25 a hectare? Ans. $10185.990. 


18. It is about 100 miles from Philadelphia to New York; 
bow many kilometers is it? Ans. 160. 
14. How much will it cost to excavate 124 cubic metera 
of earth, at $37.25 a cubic meter? Ans. $476.80. 
16. What is the width of the Atlantic in kilometers, tbe 
width being about 3000 miles? Ana. 4800 kilometers. 
16. What must I pay for 25 steres, 2 decisteres, and 5 cen- 
tisteres of wood, at the rate of $2.65 a stere? Ans. 866.913. 
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18. Two vessels are 432 kilometers apart, and sail toward 
each other, each at tbe rate of 18 kilometers an hour; in how 


many hours will tbey be together? Ans. 12 bours. 
19. A block 3.5 meters long, .75 meters wide, and .8 meters 
thick, cost $12; what would a cubic meter of marble cost, at 
the same rate ? Ans. $5.711+. 
20. A man bought 7000 grams of jewels, at 40 francs a 
gram, and sold them at $15 a pennyweight; how much was 


gained or lost? Ans, $13475. 


PROBLEMS ON IMPORTS. 


1. An importer bought 428.5 meters of silk in France, at 
18 francs a meter, sent it to the United States, paying 25 
cents a meter shipping and duty, and sold it for $5.25 a 
meter; what was his gain? Ans. $653.89. 

2. A man bought a valuable gem in France which weighed 
825.75 grams, (d) 10.25 francs; the duty on it was $6.25; 
bow must he sell it a gram to clear $150? Ans. $2.46. 
8. I bought 125.75 litera of wine in France, at 45.95 
francs a liter, paid $1.25 a liter duty and freight, and sold it 
at $12.50 a liter; bow much did I gain? Ans. $316.48. 
4. An importer bought 625.5 liters of French brandy, at 
1.55 francs a liter, paid 15 cents a liter duty and freight, and 
sold it in New York at $1.65 a liter; how much did he gain? 
Ans. $26.80. 

& A man bought 200 meters of cloth in France, at 16.25 
francs a meter; he paid 124 cents a yard duty and freight, 
and sold it in Boston at $4.624 a yard; what was the gain? 


gram, paid $5.25 an ounce shipment and duty, and sold 
them in Philadelphia at $102.75 an ounce; what was the 


gain ? Ans. $369.78. 
7. A wine merchant bought 180 liters of brandy in Havre, 


at 324 decimes a liter; he paid 23 decimes s liter shipment, 
and $2.25 a gallon duty, and sold it in New York at $6.15 a 
gallon; wbat was bis gain? Ans. 982.40. 
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85) 937.061.571.461. 70.91.15 —— 2.76/9.97/ 3.87 | 3.40 16.25 


1 7 % 48 — 222 7: * 9,09 13.25/3.47 8. 702.97 |3.15|3.37 |3.60|4. 5o 
— anp | ano | e | — — i 
43 mm | 


37 61 66:41 


76:80 8$! 937.041.7311 42. 1.66: 1.90 2.1313.3712.61 | 2.85! 3.08! 3.331 9.561 3.9014 73 


— —— — 
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TABLE OF INBURANCR. 


TABLE. 


Aenvel Premium Rates for an /nsuvance of $1000. 


349-93 
357-63 


365.58 
323-79 
382.27 


ENDOWMENT POLICIES, 
P’ able as indicated, or at death, if prior, 


88 1882 888228 818852 8822 Kr 


498 NORMAL UNION ARITHMETIC. 


TABLES OF WEIGHTS AND MEASURES. 


ENGLISH, OR STERLING APOTHECABIES’ WEIGHT. 


€ 


MARINERS’ MEASURE. 
6 fi. =: 1 fathom. 


880 fath. . = 1 mi. 
SURVEYORS’ SQUARE 


Norz.—For a BUsHEL, in most of the states, ft requires 
timothy seed, 48 lb. of barley, 56 Ib. of rye, tb 


60 Id. of wheat, 60 1b. of clover seed, 60 Ib. of potatoes, 60 


0 


WEIGHTS AND MEABURES. 


TIME. 
| 60 min. = i 
8 fluidrachms —1 fluidounce, fz. Wh. m i 
16 fluidounces =1 pint, O. = . 
8 pints =] gallon; Cong. — 
NoTR —A liquid gallon - 231 cu. in.; 
a bushelzx2150.42 cu. in. ALBO, 


CIHCULAR MEASURE. 


minute, . 


TABLE TO FIND THE TIME IN DAYS. 


To THE SAME DAY OF 


Oct Nov Dee 


273| 304.334 
181, 213| 242 273 303 


Feb 


| | 
Jan Mar [Apr m J'ne| J’ly'Aug Sep 


365 31 
334 365 


28: 59 89 120 150 
306 337| $65! 31) 61) 92) 123 
275 306) 384| 865, 30 61| 91| 122 153| 183! 274244 
245 276 304| S85: 365! S1 61| 92| 123, 153! 184 214 
214 945, 273| 804' 334; 363 SO, 61 99| 122 153 189 
184; 915| 248 274| 304| 335| 365| 31! 62; 99 123153 
153! 184 im 942| 273! 304 334| S65| 31 61| 92199 


123 153 181 212 242 273 303 334 365! 30 41/ 91 
92 128 131 182 212 243| 278 304 335| S65, 81 61 
610 92 120 151) 181) 212 242 273; 304 334 365. 80 
si 62 90 121| 151| 182| 213| 248 274) S04 335 366 


MISCELLANEOUS TABLES. 


MISCELLANEOUS WEIGHTS. 
The following denominations are frequently used : 
861b. of powder make 1 barrel. 100 Ib. of raisins 
396 “ butter ‘  1f8rkin 196 flour i 
200 ‘“' pork,beeforfish 1 barrel. 
240 “ lime 1 cask. 
" saltat N.Y.S.works 1 barrel. 
% rice 1 barrel 


